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DOCKET NO: 312582US0SD 




IN THE UNITED STATES PATENT & TRADEMARK OFFICE 



IN RE PATENT OF 



HITOSHI NISHIYAMA ET AL 



: GROUP ART UNIT: 1811 



SERIAL NO: 08/295,782 



: EXAMINER: RUSSEL, J. E. 



PCT FILED: MARCH 8, 1993 



: PATENT NO. 5,514,773 



FOR: DEPSIPEPTIDE DERIVATIVES, : ISSUED: MAY 7, 1996 

PRODUCTION THEREOF AND USE 

THEREOF 



APPLICATION FOR EXTENSION OF PATENT TERM UNDER 
35U.S.C. S 156AND37C.F.R. SS 1.710. 1.720. 1.730. 1.740. 1.741. 1.750. AND 1.778 



MAIL STOP: PATENT TERM EXTENSION 



COMMISSIONER FOR PATENTS 
ALEXANDRIA, VIRGINIA 223 1 3 



Applicant, Astellas Pharma Inc., of Tokyo, Japan, hereby submits this application for 
extension of patent term under 35 U.S.C. § 156 and 37 C.F.R. §§ 1.710, 1.720, 1.730, 1.740, 
1.741, 1.750, and 1.778 for U.S. Patent No. 5,514,773 ("the '773 patent"). 

Applicant, Astellas Pharma Inc., is the assignee of the '773 patent, as evidenced by 
assignments recorded on October 11, 1994, at Reel/Frame 007276/0013 and on December 12, 
2005, at Reel/Frame 017073/0257. Copies of the Patent Assignment Abstract of Title page 
for the '773 patent and the first assignment are attached hereto as Exhibit A. 

The applicant for and the holder of marketing approval for PROFENDER® [1 .98% 
emodepside/7.94% praziquantel] Topical Solution, the approved product which is relevant to 



SIR: 



y-ViiZ/clifc)/ BWUMDKfl U«8ljjjDl5 5514773 
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this application, is Bayer Healthcare LLC, Animal Health Division. Bayer HealthCare LLC, 
Animal Health Division is the exclusive licensee of Astellas Pharma Inc. for the '773 patent. 
Astellas Pharma Inc. has been authorized by Bayer HealthCare LLC, Animal Health Division 
to rely on the activities of Bayer HealthCare LLC, Animal Health Division before the Food 
and Drug Administration in connection with the approval of PROFENDER® [1 .98% 
emodepside/7.94% praziquantel] Topical Solution. A copy of a letter from Bayer HealthCare 
LLC, Animal Health Division which authorizes Astellas Pharma Inc. to rely on the activities 
of Bayer HealthCare LLC, Animal Health Division before the Food and Drug Administration 
in connection with the approval of PROFENDER® [1.98% emodepside/7.94% praziquantel] 
Topical Solution is attached hereto as Exhibit B. 

Two additional copies of this application (for a total of three copies) are being 
submitted herewith (37 C.F.R. § 1.740(b)). 

t 

I. Complete Identification of the Product (37 C.F.R. § 1.740(a)(1)). 

The approved product is PROFENDER® [1.98% emodepside/7.94% praziquantel] 
Topical Solution (hereinafter PROFENDER®), which is the registered name for topical 
solution of lyophilized emodepside and praziquantel. PROFENDER® is a combination 
product of emodepside and praziquantel for use in the treatment and control of hookworm, 
roundworm, and tapeworm infections. 

Emodepside, a semi-synthetic molecule, is a cyclic depsipeptide. The chemical name 
for emodepside is cyclo[D-2-hydroxypropanoyl-N-methyl-L-leucyl-2-[4-(4- 

morpholinyl)phenyl]-D-2-hydroxypropanoyl-N-methyl-L-leucyl-D-2-hydroxypropanoyl-N- 

methyl-L-leucyl-3-[4-(4-morpholinyl)phenyl]-D-2-hydroxypropanoyl-N-methyl-L-leucyl]. 
Emodepside acts at the neuromuscular junction by stimulating presynaptic receptors 



U.S. Patent No. 5,514,773 

Application for Extension of Patent Term 



belong ,„ to ^ ^ family _ imUag para|ys . s ^ dMth ^ ^ ^ ^ 

structural formula of emodepside is: 



I "i 



! V T w o ^- 



X J n f 

i '! 



0 



Praziquantel is an isoquinoline cestocide. The chemical name for praziquantel is 2- 
Cyclohexylca^^^ 

A copy of the package insert for PROFENDER® is attached hereto at Exhibit C. 

II. Complete Identification of the Federal Static u ■ n. „ 

Occurred (37 C.F.R. § 1.740(a)(2)) Underwhich Regulatory Review 

Regulatory permission to sell PROFENDER® was granted under 2 1 U.S.C. § 360(b) 
(section 512 of the Federal Food, Drug, and Cosmetic Act). 



m ' ISSSST ° f ^ DatC ° D WWch * e Reived Approva, (37 C.F.R. , 

Regulatory approval for PROFENDER® was granted under 2 1 U.S.C. § 360(b) 
(section 512 of the Federal Food, Drug, and Cosmetic Act) on June 29, 2007, and copy of the 
approval letter is attached hereto as Exhibit D. 
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IV. Identification of Each Active Ingredient and Statement that Each Active 

Ingredient has not been Previously Approved or when Each Active Ingredient 
was Approved (37 C.F.R. § 1.740(a)(4)). 

The approved combination product includes the active ingredients emodepside and 
praziquantel, and has never been previously approved for commercial marketing or use under 
the Federal Food, Drug, and Cosmetic Act, the Public Health Service Act, or the Virus- 
Serum-Toxin Act. 



(A) Emodepside: 



Emodepside has not been previously approved for any commercial marketing 
under § 512 of the Federal Food, Drug, and Cosmetic Act (21 U.S.C. § 360(e)). 



or use 



(B) Praziquantel: 

Praziquantel has been previously approved for commercial marketing or use under § 
512 of the Federal Food, Drug, and Cosmetic Act (21 U.S.C. § 360(e)) as indicated by the 
following information: 

1. Alone 

NADA number: 1 1 1 -607 
Approval Date: July 1 6, 1 993 

For use in dogs and cats for the removal of canine and/or feline cestodes; Dogs: 
Dipylidium caninum, Taenia pisiformis, Echinococcus granulosus and for the removal and 
control of Echinococcus multilocularis. Cats: Taenia taeniaeformis and Dipylidium caninum. 



2. Alone 

NADA number: 1 1 1-798 
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Approval Date: July, 16, 1993 

For use in dogs for the removal of the following canine cestodes: Dipylidium 
caninum, Taenia pisiformis , Echinococcus granulosus and for the removal and control of 
Echinococcus multilocularis . For use in cats for the removal of the following feline cestodes: 
Dipylidium caninum and Taenia taeniaeformis . 



3. Alone 



ANADA number: 200-176 
Approval Date: October 1 6, 2002 

For use in dogs and cats for the removal of the following canine and/or feline 
cestodes. Dogs: Dipylidium caninum, Taenia pisiformis , Echinococcus granulosus and 
Echinococcus multilocularis. Cats: Taenia taeniaeformis and Dipylidium caninum. 



4. Alone 



ANADA number: 200-265 
Approval Date: August 28, 2003 

For use in dogs for the removal of the following canine cestodes: Dipylidium 
caninum, Taenia pisiformis, Echinococcus granulosus and for the removal and control of 
Echinococcus multilocularis. For use in cats for the removal of the following feline cestodes: 
Dipylidium caninum and Taenia taeniaeformis. 



5. With Febantel 

NADA number: 133-953 
Approval Date: September 12, 1991 

For use in dogs and cats for the removal of the following canine and/or feline 
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nematode Parasites: Dogs: „ ookworms ^ ^ 

Ascands ( T OXOCara canis> Toxocam ^ ^ ^ 

Canimm ** Hookworms {Ancylostoma tubaeforme) 

Ascands aw. ^ Tapewonns „„„ _ ^ ^ 

6. With Febantel and Pyrantel Pamoate 

NADA number:. 141-007 - •- - 
Approval Date: February 1 0, 2003 

For use in dogs f„ r fte removal of Tapeworms iDipyl idtun canlnum> Tamia 
PWonms, Ec Um and remova, and control of**™ 

Hookworms iAncylosloma cmimm _ ^ ^ 
(Totocara canis, To„ W„„), md (? . ^ 



7. With Ivermectin 

NADA number: 141-214 
Approval Date: October 28, 2005 

For treatment and control of the following parasites in horses: Tapeworms - 

Anoplocephala perfoliate Large strongyles fadulM c, 

S n-ongyies (adults) - Strongylus vulgaris (also early forms i 

Hood vessels), , eientalm (also tifcue ^ ^ ^ ^ ^ 

r and * s„ ralm ^ C^ MtoM „„ aatlica ^ ^ ^ ^ 

.nc.udi„ g W resist to some imidazole Cass compounds, - C omocychls spp 
■ncludmg c. c to „ tej ffld c ^ ^ ^ ^ 

and C pateratum, C ylicocyclm sp , inc|uding c ^ c fe ^_ p 

pnoruj w , Cyhcostephanus spp. including C. 
orftaKBj, C so/*, c. longibursatm, and C ™;„„„„ „„h b , 

«ia L. »», and Petrovmema pocu/alum; Small 
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*»«*. - fou^e larvae; pinW0Ims (adulB ^ ^ 
AscaHds <adu, ts a„ d ^ ^ founh . s(age , ^ ' 

(aduu^r^wo^ Larg , mouth Slomach Womis (adu|te) _ 

(era, and g as«c ^ ^ includi „ g ffi ^ & _ & 

Wtsmi ^ ^ ^ ^ 

***** ^ S °'~ "y and „ 

«*»» third . stage larvae; caused by ^ (hreadTOm ^ 

Onchocerca sp. 



muscae; 



8. With Ivermectin 

NAD A number: 141-215 

Approval Date: September 1 6, 2005 
For a„ d of 

^,w Wte , ^ Strongyles (aduN ^ s ^ <a|M ^ ^ f 

b.ood v^s), (a|so tjKue ^ ^ 

TW^W spp „ Sma)] stn>ngyte (adui[s _ . nc|udjng ^ ^ (o ^ 

Ca, compounds,, O,,^ sp ,, ^ 
SPP., C,W„„^W spp., Srna,, Strong Vomh ^ larvae) _ ^ ^ ^ 

.arvae), e? „, Ascarids (adu „ s Md ^ ^ ^ ^ ^ 

*~ TO „ airworras (adute)> WcWo ^ te ^ L ^ mou(h stmach 
Worn, ( ad ulls) , Habronema mmcae , Bots (ora , ^ gaswc ^ ^ 
Lungwonn, (adults ^ fomlMtage ^ ^ ^ 

(adu„ s) , Strongyloses westeri, Sammer m ^ by ^ ^ ^ 

cu^eous t „ W . stage lajvae> Denna „,, caused by ^ threadwom] 

Onchocerca sp. 
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9. With Ivermectin and Pyrantel Pamoate 

NADA number: 141-257 
Approval Date: October 13, 2006 

For use in dogs to prevent canine heartworm disease by eliminating the tissue stage of 
heartworm larvae {Dirofilaria immitis) and for the treatment and control of roundworms 
{Toxocara canis, Toxascaris leonina), hookworms {Ancylostoma caninum, Uncinaria 
stenocephala, Ancylostoma braziliense) and tapeworms {Dipylidium caninum, Taenia 

pisiformis). 



10. With Pyrantel Pamoate 

NADA number: 141-008 
Approval Date: September 29, 1993 

For use in cats to remove Tapeworms {Dipylidium caninum, Taenia taeniaeformis), 
Hookworms {Ancylostoma tubaeforme ) and Large Roundworms {Toxocara cati). 



11. With Moxidectin 

NADA number: 141-216 
Approval Date: May 14, 2003 

For the treatment and control of gastrointestinal parasites of horses and ponies. 
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V ' SKXm" 11 " is belng Submitted within the Skty Day Period < 37 

This application is being submitted within the sixty day period specified by 35 U.S.C. 
§ 156(1) and 37 C.F.R. § 1.720(f), and the last day on which the application could be 
submitted is August 28, 2007. 



VI. 



Complete Identification of the Patent (37 C.F.R. § 1.740(a)(6)). 

The patent for which an extension is being sought is U.S. Patent No. 5,514,773 ("the 
'773 patent"), which issued May 7, 1996. The inventors listed on the face of the '773 patent 
are Hitoshi Nishiyama, Masaru Ohgaki, Ryo Yamanishi, and Toshihiko Hara. The '773 
patent was filed as a PCT application on March 8, 1993, entered the U.S. national phase on 
September 12, 1994 (§317 date), issued on May 7, 1996, and has an un-extended expiration 
date of May 7, 2013. 



VII. A Copy of the Patent for which Extension of Term is being Sought (37 
C.F.R. § 1.740(a)(7)). 

A copy of the '773 patent is attached hereto as Exhibit E. 



VIII. Copies of any Disclaimers, Certificates of Correction, Receipt of Maintenance 

" ReeXa,ninati0n Certificates Iss ^ * *e pVen^CF *R § 

Applicants state on the record that no disclaimers or certificates of correction have 
been filed or issued in the '773 patent and that no reexamination certificate has been issued in 
the '773 patent. 

A copy of the receipt of maintenance fee payment for the first maintenance fee in the 
'773 patent is attached hereto as Exhibit F. 
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IX. Statement that the Patent Claims the Approved Product (37 C F R 8 
1.740(a)(9)). ' ' * s 

The approved product, PROFENDER®, is claimed in the '773 patent. Specifically, 
the '773 patent claims the compound emodepside, itself, and compositions which comprise 
emodepside. Since PROFENDER® contains emodepside, the claims of the '773 patent cover 
PROFENDER™. 



(A) Claims which Read on the Approved Product (37 C.F.R. § 1.740(a)(9)(i)). 

The following chart sets forth the relationship between the approved product and the 
claims of the '773 patent which read on the approved product. 
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wherein A is a substituted benzyl group or I in which A and A a are each benzyl groups 



a phenyl group which may have 
substituent(s), 

A° is a benzyl group which may have 



which are substituted with morpholino 



groups; 



B and D are both isobutyl groups; and 



substituent(s) or a phenyl group which may | C is a methyl group, 
have substituent(s), 
B and D are each lower alkyl, and 
C is hydrogen or lower alkyl, 
or a pharmaceutically acceptable salt 
thereof. 

3. A compound of claim 1, wherein A and PROFENDER® contains emodepside, 
A a are each a benzyl group substituted by which has the structure of formula (I) in 
morpholino, dimethylamino or methoxy. | which A and A a are each benzyl groups 

which are substituted with morpholino 
groups. 



5. A compound of the formula: 
[structure omitted]. 



PROFENDER^ contains emodepside, 
which has the structure of the formula 



shown in claim 5. 



9 - An anthelmintic agent which comprises As explained above, PROFENDER^ is 



a compound or a pharmaceutically 
acceptable salt thereof of claim 1 as an 
active ingredient. 



approved for the treatment of hookworm, 
roundworm, and tapeworm infections and 
contains a compound according to Claim 1 
of the '773 patent, emodepside. 
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10. The compound of claim 1 wherein B 
and D are each an isobutyl group. 



PROFENDER^ contains emodepside, 
which has the structure of formula (I) in 
which B and D are both isobutyl groups. 



B. Claims which Read on the Method of Manufacturing the Approved Product (37 

C. F.R. § 1.740(a)(9)(iii)). 

The following chart sets forth the relationship between the approved product and the 
claims of the '773 patent which read on the method of manufacturing the approved product. 



Claim of the '773 Patent 



7. A process for preparation of a 
compound of the general formula: 
[structure omitted] 
or a salt thereof, which comprises 
subjecting a compound of the general 
formula: [structure omitted] 
or a salt thereof, to a monoalkylation 
reaction followed by an intramolecular 



reaction, 



wherein B and D are each lower alkyl, 
C is hydrogen or lower alkyl, 
A is a benzyl group substituted by amino, 
or a benzyl group substituted by amino and 
lower alkoxy, and 

A 5 is a benzyl group substituted by cyclic 



PROFENDER* 



PROFENDER contains emodepside, 
which has the recited structure of the 
product, in which in which A 5 is a benzyl 
group which is substituted with a 
morpholino; 

B and D are both isobutyl groups; and 
C is a methyl group. 
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amino, or a benzyl group substituted by 
cyclic amino and lower alkoxy. 



12. The process of claim 7 wherein B and 
D are each an isobutyl group. 



PROFENDER^ contains emodepside, 
which has the recited structure of the 
product, in which in which B and D each 
an isobutyl groups. 



Thus, Claims 1, 3, 5, 9, and 10 cover the approved product itself, while Claims 7 and 12 



cover methods of manufacturing the approved product. 
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X. Statement of Relevant Dates and Information Pursuant to 35 U.S.C. § 156(g) for 
a Patent Claiming a New Animal Drug (37 C.F.R. § 1.740(a)(10)(ii)). 

(A) The Effective Date of the INAD and the INAD number (37 C.F.R. § 
1.740(a)(10)(ii)(A)). 

The effective date for the INAD (date an exemption under subsection (j) of Section 
512 of the Federal Food, Drug, and Cosmetic Act became effective) for the approved product 
is June 2, 2000, and the INAD number for the approved product is 10-753. 

(B) The Date on which the NADA was Initially Submitted and the NADA 
Number (37 C.F.R. § 1.740(a)(10)(u)(B)). 

The NADA for the approved product was initially submitted on May 15, 2007, and 
the NADA number for the approved product is 141-275. 

(Q The Date on which the NADA was Approved (37 C.F.R. 8 
1.740(a)(10)(ii)(Q). 

NADA 141-275 was approved on June 29, 2007. 



14 



U.S. Patent No. 5,514,773 

Application for Extension of Patent Term 



XI. Brief Description of Significant Activities Undertaken by the Marketing 

Applicant During the Applicable Regulatory Review Period and the Significant 
Dates Applicable to Such Activities (37 C.F.R. § 1.740(11)). 

A list of significant activities undertaken by the marketing applicant during the INAD 
and the NADA and the significant dates applicable thereto is provided in Table 1 below. 
Table 1 . 



Date To 
FDA 



Date From 
FDA 



Activity 



5/30/2000 



1 1/2/2000 



3/16/2001 

3/16/2001 

3/16/2001 
4/3/2001 



9/17/2001 

2/18/2002 

4/9/2002 

4/24/2002 

4/25/2002 
4/25/2002 



Request Establishment of an INAD for the Development of an 
anthelmintic topical solution for cats and kittens. Request for a 
Development Plan Meeting and submission of the Development 
Plan. 

6/2/2000 ~l ~Assign INAD# 10-753 

A0000; FDA meeting minutes for 7/20/00 Development plan 
9/25/2000 I meeting. Granted environmental waiver for INA D. 

Letter responding to FDA's Dev. Plan meeting minutes re: GMP 
status of starting material. 

G0001 ; Letter reconfirming GMP requirement for starting 
12/22/2000 I material. 

Submit Model protocol for review - Heartworm disease #151-08 7 
Submit model protocol for review - immature nematodes #151- 

076 

Submit model protocol for review - mature nematodes & cestodes 
#151-078 

Submit "Notice of Intent to Import Clinical Material" to FDA 
E0004; Protocol Acceptable Letter w/minor comments -mature 
6/7/2001 I nematodes/cestodes 

E0002; Protocol Unacceptable (agreement reached in 7/12 phone 
6/21/2001 I call) - Heartworms 

E0003; Protocol Unacceptable (agreement reached in 7/12 phone 
6/21/2001 I call) - Immatures 

Submit 4 safety protocols for review (Dose Tol., Gen.Safety Oral 
& HW+ cats; 

E0006; Safety Protocols (4) submitted 9/17/01 Unaccep table 
Faxed safety questions to CVM concerning 1 1/8/01 letter 
Resubmitted 4 Safety protocols (Dose Tol., Gen.Safety, Oral & 
HW+ cats; 

Submitted copy of final signed efficacy protocol #151.086 (T. 
Taeniaformis; 

Submitted copy of final signed efficacy protocol #141.000 
(mature T. cati; 

Submitted copy of final signed efficacy protocol #1 51 .088 



1 1/8/2001 
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5/1/2002 



5/1/2002 



5/1/2002 



5/1/2002 



5/1/2002 



5/13/2002 



5/13/2002 



6/14/2002 



6/14/2002 



6/14/2002 



6/14/2002 



6/17/2002 



7/1/2002 



7/3/2002 



7/8/2002 



7/8/2002 



7/8/2002 



7/12/2002 



7/30/2002 



8/2/2002 



[heartworm[ 

Submission of field trial protocol for review (#151.095) 



7/24/2002 



8/5/2002 



Submitted copy of final signed efficacy protocol #141 .01 1 
[immature A. tubaeformel 

Submitted copy of final signed efficacy protocol #141 .014 
'immature T. caty 

Submitted copy of final signed efficacy protocol #141.710 (E. 
multilocularis 

Submitted copy of final signed efficacy protocol #151 .076 
[immature A. tubaeforme' 

Submitted copy of final signed efficacy protocol #151.077 
[mature T. caty 

Submitted copy of final signed efficacy protocol #151 .083 (D. 
caninuny 

Submitted copy of final signed efficacy protocol #151.084 (D. 
caninuny 

Submitted copy of final signed efficacy protocol #151 .075 
[mature A. tubaeforme' 

Submitted copy of final signed efficacy protocol #151.078 
[immature T. caty 

Submitted copy of final signed efficacy protocol #151.085 (T. 
taeniaeformis[ 

Notice of Intent to Import a New Animal Drug for Clinical Trials 
#2 

Telephone call from Dr. Oeller (CVM reviewer) w/changes to 
Gen Safety Protocol 

Submitted revised General Kitten Safety Protocol (see 1 5 & 1 6 
above] 

Submitted copy of final signed efficacy protocol #151.080 
[mature T. leonina] 

Submitted copy of final signed efficacy protocol #151 .081 
[immature T. leonina' 

Submitted copy of final signed efficacy protocol #151 .082 
[immature T. leonina^ 

Submitted copy of final signed efficacy protocol #151 .503 
[mature A. tubaeforme) 

E0008, E0025; FDA acceptable letter w/statistical comments on 4 
safety protocols (see 33 above' 

Telephone call w/Dr. Luddy (CVM) re: natural infection mature 
T. leonina stud 

Telephone call w/Dr. Luddy (CVM) re: need to do Heartworm+ 
safety stud; 

FDA letter re: review of field trial protocol (see #20 above) - not 
acceptable 



8/6/2002 



8/22/2002 



Submitted copy of final signed efficacy protocol #141.084 
[immature T. cati) 

Submitted electronic teleconference request for 9/17 w/ Drs 
Oeller & Luddy 
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9/10/2002 



9/17/2002 



1/15/2003 



1/23/2003 



1/23/2003 



1/31/2003 



2/7/2003 



2/12/2003 

3/10/2003 

3/10/2003 

3/25/2003 

4/8/2003 

6/13/2003 

8/4/2003 

10/15/2003 
10/22/2003 
11/10/2003 
1 2/29/2003 
1/7/2004 
1/26/2004 
1/29/2004 

3/24/2004 

3/24/2004 
3/25/2004 



9/26/2002 



2/12/2003 



Submitted copy of final signed efficacy protocol #141 .71 1 (E. 
multilocularis" 

Phone Conference Field trial Prot.- Minor corrections, 

resubmission not needed 

Z0031;CVM minutes to 9/17/02 phone conference" 

Phone message from Dr. Luddy re: CVM recommendation to do 
11/11/2002 [ heartworm safety study to allow proper labelinj 

E-mail to Dr. Oeller (CVM) re: proposal to change from 3 to 1 
dosing on field trial (protocol #151.095) 

E-mail from Dr. Oeller (CVM) agreeing to change to 1 dosine on 
1/17/2003 I field trial 151.095 

Submitted copy of final signed efficacy protocol #1 51 .599 
(mature T. leonina' 

Submitted copy of final signed efficacy protocol #1 51 .601 (D. 
caninuny 

Phone Conversation w/B. Luddy (CVM) re: cat death in study 
151.083 

Phone conversation and follow-up e-mail to D. Oeller (CVM) re: 
3rd T.cati stud; 

E-mail from D. Oeller (CVM) accepting proposal on T. cati - 2 

roup confirmation stud 1 

Submitted information on cat from study 151 .083 per 

conversation w/B. Luddy 1/31/03 

Submitted copy of final signed efficacy protocol #151.614 
(immature T. leonina] 

Submitted copy of final signed efficacy protocol #151.619 (T. 
cati - natural infections' 

Notice of Intent to Import a New Animal Drug for Clinical Trials 

#3 

Submitted copy of final signed efficacy protocol #151.629 
(mature T. leonina] 

Submitted copy of final signed efficacy protocol #151.640 
(mature T. leonina' 

Submitted copy of final signed efficacy protocol #151 .652 (T. 
taeniaeformis' 

Submitted copies of signed protocols 151.095TX1 & MOl + List 

of new investigators 

Submitted copy of signed field trial protocol (1 51 .095-SC, 
Submitted copy of signed field trial protocol (15L0 95-VA 
CMC Phased Technical Section submitted to CV M 

Update meeting with CVM on Safety & Efficaci 

Submitted copy of signed field trial protocol (1 51 .095-ON; 
Submitted Copy of signed field trial protocol (1 51 .095-BC) 
Submitted copy of final signed efficacy protocol #15 1.732 

(immature/adult) T. leonina 

Submitted copy of final signed efficacy protocol #1 5 1 .733 

(immature/adult) T. leonina 

Submitted Environmental Assessment waiver request 
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5/6/2004 



3/29/2004 



6/28/2004 



9/27/2004 



11/9/2004 



2/15/2005 



2/17/2005 



3/3/2005 



2/22/2006 

2/23/2006 
3/30/2006 



7/20/2006 



1 0/3/2006 



6/30/2004 



12/04- 
4/05 



4/28/2005 

8/5/2005 
8/9/2005 

7/14- 
28/2005 



6/06- 
10/9/06 



9/28/2006 



10/13/2006 



10/17/2006 



CVM letter approving Environmental Technical Section 
submitted 3/25/04 



10/19/2006 



CVM incomplete letter on 29 Dec03 CMC Tech Section 
submission 

Submission of Information concerning ADE in field trial 
^ 151.095-SC) 

Submission of Phased Target Animal Safety Section (27 
Volumes' 

Submission of Phased Effectiveness Technical Section (86 
Volumes) 

Amendment 1 to Phased Safety Section (s:6/28/04) - data 

spreadsheets for 4 pivotal studies 

Various calls from CVM reviewer Cacia Masser with questions 

concerning Efficacy data 

Response submitted to CVM 6/30/04 CMC incomplete letter 
Amendment #1 to 27SEP04 Phased Efficacy Section - to formally 
submit information previously provided to reviewer by email 
Amendment #2 to 27SEP04 Phased Efficacy Tech. Section - 
copies of emails between Bayer and CVM concerning efficacy 
discussions during review 

CVM incomplete letter on 28JUN04 Safety Tech Section 
submission 

CVM Technical Section Complete Letter for 27SEP04 Efficacy 
submission 

2nd CVM CMC incomplete letter on 2/15/04 CMC response 

3 phone calls from CVM with questions on efficacy data and FO I 
Sent Histopathology slides to CVM for review as part of Safety 
response 

Response submitted to 28APR05 Safety Tech. Section 
incomplete letter 

Response to 2nd CVM CMC incomplete letter dated 9AUG05 
Various calls from CVM reviewer Ann Stohlman with questions 

concerning safety submission/FOI 

Amendment #1 to 23FEB06 Safety Tech. Section response - 

complete copies of several references 

CMC Tech. Section complete Letter (I-0101753-P-0094) for 

29DEC03 Tech Section as amended 

Conversation w/Dr. Dennis Bensley (CVM) about statements in 
CMC complete letter. New requirement for foreign 
manufacturing sites - final product validation report and protocol 

must be submitted prior tp distributing product. 

CVM Safety Technical Section complete Letter for 28JUN04 
Tech Section as amended 

Histology slides (sent 2/22/06) returned to Bayer and on to 
Stillwell 

Conversation between Bruce Martin and Dr. Steve Vaughn 
' CVM) concerni ng Bayer's plan to add "pregnant woman" 
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12/13/2006 

1 2/22/2006 

1 /5/2007 
2/07- 
4/07 

4/12/2007 



4/13/2007 



4/23/2007 



warning statement to label. 

"All Other Information" Minor Technical Section is submitted 

"Labeling" Minor Technical Section is submitted 

Amendment #1 to "All Other Info" Tech. Section - abstract of 
Japanese Field trial 

Various calls from CVM reviewer Ann Stohlman with questions 
concerning Labeling/FOI & All Other Info 

Amendment #2 to "All Other Info" Tech. Section - Draft of 3rd 
PSUR 

Amendment #3 to "All Other Info" Tech. Section - Copy of report 
referenced in 3rd PSUR ("Comparative in vitro Dermal 

Absorption using Human and Rat Skin"). 

"All Other Information" Tech. Section complete Letter (I- 



4/25/2007 


Amendment #1 to 22DEC06 "Labeling" Tech. Section - revised 
facsimile labeling 


5/2/2007 


CVM telephone call requesting final label changes 


5/3/2007 


Amendment #2 to 22DEC06 "Labeling" Tech. Section - revised 
facsimile labeling 



5/9/2007 



5/11/2007 



5/15/2007 



5/18/2007 



5/30/2007 



6/4/2007 



6/8/2007 



6/8/2007 



6/29/2007 



0098) with final FOI Summary attached 

Labeling Tech. Section complete Letter (I-0101753-M-0097) for 
22DEC06 Tech Section as amended 

Administrative NAPA submitted to CVM 

Letter received from CVM DocCenter assigning NADA number 
141-275 

Amendment #1 to Administrative NADA submitted after 
telephone call with CVM concerning a spelling error on all 3 
cartons 

Amendment #2 to Administrative NADA submitted after 
telephone call with CVM concerning a spelling error on all 3 
cartons 

Call from CVM requesting a correction to the ADVERSE 
REACTION section of the product insert. 
Amendment #3 to Administrative NADA submitting revised 

insert per CVM request. 

CVM letter approving original new animal drug application 
NADA 141-275 forProfender 
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XII. Statement that in the Opinion of the Applicant the Patent is Eligible for 

Extension of Patent Term and Statement as to the Length of extension and how 
the Length was Determined (37 C.F.R. § 1.740(a)(12)). 

In the opinion of the applicant, the '773 patent is eligible for extension. In the opinion 
of the applicant, the '773 patent is entitled to be extended by 1314 days, i.e., the '773 patent 
is entitled to an extended expiration date of December 1 1, 2016. The extension was 
calculated by the method described in 37 C.F.R. § 1.778. 

The number of days by which the '773 patent should be extended was calculated as 
follows: 

A. The minimum number of days in the regulatory review period was calculated 
according to 37 C.F.R. § 1.778(c) and reduced as appropriate pursuant to 37 
C.F.R. §§ 1.778(d)(l)-(6). 

B. The minimum number of days in the regulatory review was calculated by adding 
the number of days pursuant to (37 C.F.R. § 1.778(c)(1)) and the minimum 
number of days pursuant to (37 C.F.R. § 1.778(c)(2)). 

C. The number of days pursuant to (37 C.F.R. § 1.778(c)(1)) was calculated as the 
number of days in the period starting from the date on which INAD 10-753 was 
approved, June 2, 2000, and ending on the date NADA 141-275 was submitted, 
May 1 5, 2007, and determined to be 2538 days. 

D. The minimum number of days pursuant to (37 C.F.R. § 1.778(c)(2)) was 
calculated as the number of days in the period starting from the date NADA 141- 
275 was submitted, May 1 5, 2007, and ending on the date of approval of NADA 
141-275, June 29, 2007, and determined to be at least 45 days. 

E. Thus, the minimum number of days in the regulatory review period under 37 
C.F.R. § 1 .778(c) was calculated by adding 2538 days to 45 days and determined 
to be 2583 days 
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F. The number of days to be subtracted from the regulatory review period under 37 
C.F.R. § 1.778(d)(1) was calculated by determining the number of days pursuant 
to each of C.F.R. §§ 1 .778(d)(l)(i)-(iii). 

G. Since the regulatory review period began on June 2, 2000, and since the '773 
patent issued on May 7, 1996, 0 days in the regulatory review period were on or 
before the date on which the '773 patent issued. Thus, the number of days 
pursuant to C.F.R. § 1.778(d)(l)(i) was determined to be 0. 

H. As set forth above, applicants have acted with due diligence during the entire 
regulatory review period. Thus, the number of days pursuant to C.F.R. § 

1 .778(d)(l)(ii) was determined to be 0. 

I. The number of days pursuant to C.F.R. § 1 .778(d)(l)(iii) was calculated by first 
subtracting the number of days pursuant to C.F.R. § 1.778(d)(l)(i), 0 days, from 
the number of days pursuant to 37 C.F.R. § 1 .778(c)(1), 2538 days, to obtain 2538 
days and then dividing that number of day in half and determined to be 1269 days. 

J. The number of days pursuant to C.F.R. § 1 .778(d)( 1 ) was calculated by 

subtracting the number of days calculated pursuant to C.F.R. § 1 .778(d)(l)(i), 0 
days, and the number of days calculated pursuant to C.F.R. § 1 .778(d)(l)(iii), 
1269 days, from the number of days calculated pursuant to C.F.R. § 1.778(c), 
2583 days, and determined to be 1314 days. 

K. The term of the '773 patent as extended as determined by C.F.R. § 1 .778(d)(2) 
was calculated by adding the number of days calculated pursuant to C.F.R. § 
1.778(d)(1), 1314 days, to the original term of the '773 patent (current expiration 
date May 7, 2013) and determined to be December 11, 2016. 
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L. The term of the '773 patent as extended as determined by C.F.R. § 1 .778(d)(3) 
was calculated by adding 14 years to the date of approval, June 29, 2007, and 
determined to be June 29, 202 1 . 

M. The term of the '773 patent as extended as determined by C.F.R. § 1 .778(d)(4) 
was calculated by comparing the dates calculated pursuant to C.F.R. § 1 .778(d)(3) 
and C.F.R. § 1.778(d)(4) and selecting the earlier date and determined to be 
December 11, 2016 

N. The term of the '773 patent as extended as determined by C.F.R. § 1 .778(d)(5)(i) 
was calculated by adding five years to the original expiration date of the '773 
patent (May 7, 2013) and determined to be May 7, 2018. 

O. The term of the '773 patent as extended as determined by C.F.R. § 1 .778(d)(5)(ii) 
was calculated by selecting the earlier date pursuant to C.F.R. § 1.778(d)(4) and 
C.F.R. § 1.778(d)(5)(i) and determined to be December 1 1, 2016. 

P. Since the '773 patent issued after November 16, 1988, no adjustment was made 
under C.F.R. § 1.778(d)(6). 
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XIII. Statement that Applicant Acknowledges a Duty to Disclose any Information 
which is Material to the Determination of the Entitlement to the Extension 
Sought (37 C.F.R. §§ 1.740(a)(13) and 1.765). 

Applicant acknowledges a duty to disclose to the Director of the United States Patent 
and Trademark Office and the Secretary of Health and Human Services or the Secretary of 
Agriculture any information which is material to the determination of entitlement to the 
extension sought. 

It is understood that the duty of candor and good faith toward the Patent and 
Trademark Office and the Secretary of Health and Human Services or the Secretary of 
Agriculture rests on the patent owner or its agent, on each attorney or agent who represents 
the patent owner and on every other individual who is substantively involved on behalf of the 
patent owner in a patent term extension proceeding. All such individuals who are aware, or 
become aware, of material information adverse to a determination of entitlement to the 
extension sought, which has not been previously made of record in the patent term extension 
proceeding must bring such information to the attention of the Office or the Secretary, as 
appropriate, as soon as it is practical to do so after the individual becomes aware of the 
information. Information is material where there is a substantial likelihood that the Office or 
the Secretary would consider it important in determinations to be made in the patent term 
extension proceeding. 37 C.F.R. § 1.765(a). 

It is also understood that disclosures pursuant to this section must be accompanied by 
a copy of each written document which is being disclosed. The disclosure must be made to 
the Office or the Secretary, as appropriate, unless the disclosure is material to determinations 
to be made by both the Office and the Secretary, in which case duplicate copies, certified as 
such, must be filed in the Office and with the Secretary. Disclosures pursuant to this section 
may be made to the Office or the Secretary, as appropriate, through an attorney or agent 
having responsibility on behalf of the patent owner or its agent for the patent term extension 
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proceeding or through a patent owner acting on his or her own behalf. Disclosure to such an 
attorney, agent or patent owner shall satisfy the duty of any other individual. Such an 
attorney, agent or patent owner has no duty to transmit information which is not material to 
the determination of entitlement to the extension sought. 37 C.F.R. § 1.765(b). 

It is further understood that no patent will be determined eligible for extension and no 
extension will be issued if it is determined that fraud on the Office or the Secretary was 
practiced or attempted or the duty of disclosure was violated through bad faith or gross 
negligence in connection with the patent term extension proceeding. If it is established by 
clear and convincing evidence that any fraud was practiced or attempted on the Office or the 
Secretary in connection with the patent term extension proceeding or that there was any 
violation of the duty of disclosure through bad faith or gross negligence in connection with 
the patent term extension proceeding, a final determination will be made that the patent is not 
eligible for extension. 37 C.F.R. § 1.765(c). 



XIV. Prescribed Fee (37 C.F.R. § 1.740(a)(14)). 

The fee as prescribed in 37 C.F.R. § 1.200X0 is attached hereto in the from of a 
credit card form for the amount of $1,120.00. 
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XV. Correspondence Information (37 C.F.R. § 1.740(a)(15)). 

All inquiries and correspondence should be sent to: 

Customer Number: 22850 



¥■ 



Which corresponds to: 

Obion, Spivak, McClelland, Maier & Neustadt, P.C. 
1 940 Duke Street 
Alexandria, VA 22314 

Telephone: 703-413-3000 
Facsimile: 703-413-2220 



XVI. Power of Attorney (37 C.F.R. §§ 1.730(a)(2) and (d)). 

A copy of the original Power of Attorney is being submitted herewith as Exhibit G. 

As can be seen from the face of the '773 patent itself, the '773 patent was originally 
assigned to Fujisawa Pharmaceutical Co., Ltd., of Osaka, Japan ("Fujisawa"). Effective April 
1, 2005, Fujiswa became part of Astellas Pharma Inc., of Tokyo, Japan. A formal notice of 
the change of name has already been filed in the USPTO, and copies of the papers filed are 
attached hereto as Exhibit H. Obion, Spivak, McClelland, Maier & Neustadt, P.C, remains 
the attorney of record for the '773 patent. 
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In view of the foregoing, Applicants submit that the present patent is entitled to the 

requested extension of patent term, and early notification of such action is earnestly solicited. 

Respectfully submitted, 

OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 




Attorney of Record 
Registration No. 32,884 

Customer Number 

22850 

Tel: (703)413-3000 

Fax: (703)413-2220 
(OSMMN 08/03) 
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IN5EXTKAME3 



ADDRESSES OF 
THBINVENTOAS: 



WHEREAS, I {WEI Hitoshi Nishiyama, Masaru Ohaaki. Rvo Yaraan ishi 
and Toshihiko Hara 

of 13-1-317 , Kuzuharshinmachi , Nevagawa-shi, OSAKA 572 JAPAN : 

* ■ - • . 

j-1-58-506, Minatojiroanakamachi, Chuo-ku. Kobe-shi, 

HYOGO 650 JAPAN, 16-3, Hoshimi-cho, Ibaraki-shi. 



OSAKA 567 JAPAN and 565-19, Ooaza Mivaii. Miura-mura. 
Inashiki-qun, IBARAKI 300-04 JAPAN 



OTBfVCHmK:. 



tMUXMTBBt- 
OCOAftATKftt 



COMFAMTOft 



^ respectively. 



have invented certain new and useful improvements in: PEPSIPEPTIDE DERIVATIVE 
PRODUCTION THEREOF AND USE THEREOF 



for which an application for Letters Patent was executed on August 5 . 1994 

(Application No. -08/295.782 filcd September 12. 1994 y ^ 

WHFRPAS, Fujisawa Pharmaceutical Co., Ltd. 

(hereinafter referred to as "ASSIGNEE 11 ) having a place of business at; 4-7, Doshomachi 

* 

3-chome, Chuo-ku, Osaka-shi, OSAKA 541 JAPAN 

is desirous of acquiring the entire right, title and interest in and to said invention and in and to any 
Letters Patent that may be granted therefore in the United States and its territorial possessions and in 
any and all foreign countries; 

NOW, THEREFORE, in consideration of the sum ot FIVE DOLLARS ($5*00). the 
receipt whereof is hereby acknowledged, and for other good and valuable consideration, 
I (WEX by these presents do sell, assign and transfer unto said ASSIGNEE, the full and 
exclusive right to the said invention in the United States and its territorial possessions and 
in all foreign countries and the entire right, title and interest in and to any and all Letters 
Patent which may be granted therefor in the United States and its territorial possessions 
and in any and all foreign countries and in and to any and all divisions, reissues, continua- 
tions, substitutions and renewals thereof. 





- ■ ■ i 

• n * •; 



A. 



■ : 



* * 



Pase2of2 



I (WE) hereby authorize and request ihe Patent Office Officials in the United States and its 
lemtonal possesstonsand any and all foreipiro^ 
pnted^osaidASSroNEEasthea^ 

for the sole use and behoof of said ASSIGNEE, its (his) successors and assigns, to the full end ofS 
term for which said Letters Patent may be granted, as fully and entirely as the same would have been 

held by me (us) had this Assignment and sale not been made. 

Further. I (WE) agree that I (WE) will communicate to said ASSIGNEE or its (his) iwresen- 
tatrves any facts known to me (us) respecting said invention, and testify in any legal wkJSuSL 
all lawful paperc. execute all divisional, continuation, substitute, renewal and ris£»^£S 

^r^^^^fT^ 1 ****** ,0 031,5(5 ™ y 31,(1 8,1 of ^ Patent to be issued to said 
ASSIGNEE, make all rightful oaths, and, generally do everything possible to aid saidSSffi? 

Slates and i<s territorial possessions and in any and all foreign countries, 
of FourthHoor.1755 Jefferson Davis Highway, Arling^ 

. cagnment any furAer identification, including the applicatio* «uSnl5lEK2J!^S 
* necessary ordesjrabk m order tocomply with the rulesof the United States Patentand Trade maA 
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Baver Healthcare 

i 

Animal Health 




Ms. Mary Till 

Office of Patent Legal Administration 
Room MDW 7D55 

600 Dulany Street (Madison Building) 
Alexandria. VA 22314 



Jessica Monachello 
• J utent Counsel 



Re: Application for Patent Term Extension For U.S. Patent No, 

5,514,773 



Dear Ms. Till: 



August 21, 2007 



Bayer Healthcare LLC, Animal Health Division is the applicant for and 
the holder of marketing approval for PROFENDER® [1.98% 
emodepside/7.94% praziquantel] Topical Solution (hereinafter 
PROFENDER®). Bayer HealthCare LLC, Animal Health Division 
authorizes Astellas Pharma Inc. to rely on the activities of Bayer 
HealthCare LLC, Animal Health Division before the Food and Drug 
Administration in connection with the approval of PROFENDER® for 
the extension of the term of U.S. Patent No. 5,514,773. 



■layer HealthCare LLC 
Animal Health 
:J 0. Box 390 

Shawnee Mission. KS 60201 

-'hone: 913-268-2038 

: ax: 913-268-2855 

ossica.monachello.b@b,iyer.coin 



Very truly yours, 



vJe^si 



sica J. Monachello 



cc: Cynthia Hughes-Coons 
Assistant General Counsel 
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JUN 2 9 2£D7 



Bayer HealthCare LLC 
Animal Health Division 
Attention: Pam Triplett 
Senior Regulatory Affairs; Consultant 
P.O. Box 390 

Shawnee Mission, KS 66201 

Re; Request for original approval of PROFENDER Topical Solution 
Dear Ms. Triplett: 

We approve your original new animal drug application (NAD A) for PROFENDER Top cal 
Solution dated May 15, 2007, amended on May 30, 2007, June 4, 2007, and June g, 2007, 
Emodepside and praziquantel topical solution is approved for the treatment and control )f 
hookworm infections caused by Ancylostoma tubaeforme (adults, immature adults, and 
fourth stage larvae), roundworm infections caused by Toxocara cati (adults and fourth sjage 
larvae), and tapeworm infections caused by Dipylidium caninum (addts) and Taenia 
laeniaeformis (adults) in cats. Tlie expiration dating for this drug is 14 months, We 
forwarded a notice of this approval for publication in the Federal REGISTER. Any request to 
change Hie conditions of this approval may require the submission of a supplemental 
application. 

PROFENDER Topical Solution, as approved in this letter, qualifies for THREE years o; 
marketing exclusivity beginning as of the date of this letter. This drug qualifies for 
exclusivity under section 512(c)(2)(F)(«) of the Federal Food, Drug, and Cosmetic Act [the 
act) (21 U.S.C. §360b(c)(2)(F)(ii)). 

Your final printed labeling should be identical to the facsimile labeling submitted May 5, 
2007 (A-0000), for the tube labels, blister packs, and shipping labels, June 4, 2007 (M-(J002), 
for the display cartons, and June 8, 2007 (M-0003), for the package nsert You should 
submit three copies of each component of the final printed labeling to CVM before 
distributing and marketing the drug product, 

i 

Under good manufacturing practices (GMPs) (21 CFR Parts 211 and 226), you are required 
to validate your manufacturing processes. This validation provides assurance that the 
manufacturing processes will reliably meet predetermined specifications. This validation i.$ 
demonstrated by documenting that the manufacturing processes are adequate to pteserv ; the 
identity, strength, quality, and purity of the new animal drug. If youi validation informition 
was not available or was found deficient at the time of the pre-approval inspection, you 
should contact FDA after you complete manufacturing validation and before you ship tlie 



Best Available Copy 



N-141275-A-000P 

Page 

drug product. A product that does not conform to GMPs is adulterated under section 
501(a)(1)(B) of the act (21 U.S.C. §35 1(a)(1)(B)). 

If you submit correspondence relating to this approval, you should reference this letter b 
date and the alphanumeric identifier found at the top of this letter. If you have any quest ons ; 
please contact Dr. Melanie R. Berson, Director, Division of Therapeu:ic Drugs for Non-pod 
Animals, at 301-827-7540. 

Sincerely, 





Stephen F. Suffdlof, D.V.M., Ph.D. 
Director, Center for Veterinary Medicine 



Enclosure: 

Freedom of Information Summary 
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wherein 

A is benzyl group which has suitable substituent(s) or 
phenyl group which may have suitable substituent(s), 

A a is benzyl group which may have suitable substituent(s) 
or phenyl group which may have suitable substitu- 
ent(s), 

B and D are each lower alkyl, 

C is hydrogen or lower alkyl, 
and a pharmaceutically acceptable salt thereof. The com- 
pound or a salt thereof of the present invention has excellent 
parasitici dal activities as an anthelmintic agent for animals 
and human bodies. 

12 Claims, No Drawings 
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1 2 

DEPSIPEPTTOE DERIVATIVES, 
PRODUCTION THEREOF AND USE 

THEREOF 

TECHNICAL FIELD 5 

The present invention relates to new depsipeptide deriva- 
tives having antiparasitic activity. 

BACKGROUND ART 

Japanese Kokai Tokkyo Koho 3-35796 discloses dep- 
sipeptide derivative prepared by culturing microorganisms. 

DISCLOSURE OF INVENTION 

The object compound of the present invention, depsipep- 15 

tide derivatives can be represented by the following general 
formula (I). 



D A B C D A° B C 




25 



wherein 

A is benzyl group which has suitable substituent(s) or 
phenyl group which may have suitable substituent(s), 

A a is benzyl group which may have suitable substituent(s) 3Q 
or phenyl group which may have suitable substitu- 
ent(s), 

B and D are each lower alkyl, 
C is hydrogen or lower alkyl. 

According to the present invention, the object compound 35 
of depsipeptide derivatives (I) can be prepared by processes 
which are illustrated in the following schemes. 

It should be indicated that any of D-configured com- 
pound, L-configured compound and/or DL-configured com- 
pound are in the extent of the present invention; however, for 40 
the convenience, only D-configured compounds and L-con- 
figured compounds are explained in the process for prepa- 
ration' as follows. 
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wherein 45 
A, A fl , B, C and D are each as defined above, 
R is hydrogen or amino protective group, 
A 1 is benzyl group which may have lower alkoxy, 
A 2 is benzyl group which has nitro, or benzyl group which 50 
has nitro and lower alkoxy, 

A 3 is benzyl group which has amino, or benzyl group 

which has amino and lower alkoxy, 
A 4 is benzyl group which has mono- or di-lower alky- 

larnino, or benzyl group which has mono- or di-lower 55 

alkylamino and lower alkoxy, 
A 5 is benzyl group which has cyclic amino, or benzyl 

group which has cyclic amino and lower alkoxy, 
A 6 is benzyl group which has hydroxy, or benzyl group 60 

which has hydroxy and lower alkoxy, 

A 7 is benzyl group which has lower alkoxy. 

Throughout the present specification, the amino acid, 
peptides, protective groups, condensing agents, etc. are 
indicated by the abbreviations according to the IUPAC-IUB 65 
(Commission on Biological Nomenclature) which are in 
common use in the field of art. 



Moreover t unless otherwise indicated, the amino acids 
and their residues when shown by such abbreviations are 
meant to be L-configured compounds and residues, and 
when shown by D- abbreviations, they are meant to be 
D-configured compounds and residues. 

In the present invention, there are employed the following 
abbreviations. 

p-MeOPhLac: 2-hydroxy-3-(4-methoxyphenyl) propionic 

acid [Pr(p-methoxyphenyl)lactic acid] 
Man: 2-hydroxyphenylacetic acid [mandelic acid] 
p-Me^NPhLac: 3-(4-dimethylaminophenyl)-2-hydroxypro- 

pionic acid [p-(p-dimethylaminophenyl)lactic acid] 
p-PipPhLac: 2-hydroxy-3-(4-piperazinophenyl)propionic 

acid [p-(p-piperazinophenyl)lactic acid] 
p-PyrPhLac: 2-hydroxy-3-(4-pyrrolidinophenyl)propionic 

acid [P-(p-pyrrolidinophenyl)lactic acid 
p-N0 2 PhLac: 3-(4-mtrophenyl)-2-hydroxypropionic acid 

[p-(p-nitrophenyl)lactic acid] 
p-NH 2 PhLac: 3-(4-aminophenyl)-2-hydroxypropionic acid 

[p-(p-aminophenyl)lactic acid] 
p-Et 2 NPhLac: 3-(4-diethylaminophenyl)-2-hydroxypropi- 

onic acid [p-(p-diethylaminophenyl)lactic acid] 
p-Hex 2 NPhLac: 3-(4-di-n-hexylaminophenyl)-2-hydrox- 

ypropionic acid [p-(p-di-n-hexylaminophenyl)lacuc acid] 
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p-PylPhLac: 2-hydroxy-3-(l H-pyrrol- 1 -yl-phenyl)propi- 

onic acid [P-(p-l H-pyrrol- l-yl)phenyl)lactic acid] 
p-OHPhLac: 2-hydroxy-3-(4-hydroxyphenyl)propionic acid 

[p-(p-hydroxyphenyl)lactic acid] 
p-EtOPhLac: 3-(4-ethoxyphenyl)2-hydroxypropionic acid 5 

[P-(p-ethoxyphenyl)lactic acid] 
p-HexOPhLac: 3-(4-n-hexyloxyphenyl)-2-hydroxypropi- 

onic acid [P-(p-n-hexyloxyphenyl)lactic acid] 
p-MEPhLac: 2-hydroxy-3-[4-(2-methoxyethoxy)phenyl] 

propionic acid [P-[p-(2-methoxyethoxy)phenyl]lactic 

acid] 

p-MEEPhLac: 2-hydroxy-3-{4-[2-(2-methoxyethoxy) 

ethoxy]phenyl}propionic acid [p-{p-[2-(2-methoxy- 

ethoxy)ethoxy]pheny!}lactic acid] 15 
o-MeOPhLac: 2-hydroxy-3-(2-methoxyphenyl)propionic 

acid [p-(o-methoxyphenyl)lactic acid] 
m-MeOPhLac: 2-hydroxy-3-(3-methoxyphenyl)propionic 

acid [p-(m-methoxyphenyl)lactic acid] 
3,4-DMOPhLac: 3-(3,4-dimethoxyphenyl)-2-hydroxypropi- 20 

onic acid [P-(3,4-dimethoxyphenyl)lactic acid] 
2,4-DMOPhLac: 3-(2,4-dimethoxyphenyl)-2-hydroxypropi- 

onic acid [p-(2,4-dimethoxyphenyl)lactic acid] 
3,4-MODPhLac: 2-hydroxy-3-(3,4-methylenedioxyphenyI) 

propionic acid [p-(3,4-methylenedioxyphenyl)lactic acid] 25 
3-MA-4-MOPhLac: 3-(3-dimethylarnino-4-methoxyphe- 

nyl)-2-hydroxypropionic acid [p-(3-dimethylamino-4- 

methoxyphenyl)lactic acid] 
3,4-DMAPhLac: 3-[(3,4-bis(dimethylamino)phenyl]-2-hy- 

droxyphenyl]propionic acid [p-[3,4-bis(dimetbylami- 30 

no)phenyl]lactic acid] 
o-FPhLac: 3-(2-fluorophenyl)-2-hydroxypropionic acid 

[p-(o-fluorophenyl)lactic acid] 
m-FPhLac: 3-(3-fluorophenyl)-2-hydroxypropionic acid 

[p-(m-fluorophenyl)lactic acid] 35 
p-FPhLac: 3-(4-fluorophenyl)-2-hydroxypropionic acid 

[p-(p-fluorophenyl)lactic acid] 
Glycol: Glycolic acid 

PhLac: 2-hydroxy-3-phenylpropionic acid [p-phenyllactic 

acid] 40 
Lac: 2-hydroxypropionic acid [lactic acid] 
p-MorPhLac: 2-hydroxy-3-(4-morpholinophenyl)propionic 

acid [p-(p-morpholinophenyl)lactic acid] 

Suitable salts of the compound (I) are conventional non- 
toxic, pharmaceutically acceptable salt and may include a 45 
salt with a base or an acid addition salt such as a salt with 
an inorganic base, for example, an alkali metal salt (e.g. 
sodium salt, potassium salt, cesium sail, etc.), an alkali earth 
metal salt (e.g. calcium salt, magnesium salt, etc.), an 
ammonium salt; a salt with an organic base, for example, an so 
organic amine salt (e.g. triethylamine salt, pyridine salt, 
picoline salt, ethanol amine salt, triethanolamine salt, dicy- 
clohexylamine salt, N,N'-dibenzylethylenediamine salt, 
etc.), etc.; an inorganic acid addition salt (e.g. hydrochloride, 
hydrobromide, sulfate, phosphate, etc.); an organic carboxy- 55 
lie or sulfonic acid addition salt (e.g. formate, acetate, 
trifluoroacetate, maleate, tartrate, methanesulfonate, benze- 
nesulfonate, p-toluenesulfonate, etc.); a salt with a basic or 
acidic amino acid (e.g. arginine, aspartic acid, glutamic 
acid,etc.); and the like. 60 

In the above and subsequent descriptions of the present 
specification, suitable examples and illustrations of the 
various definitions which the present invention include 
within the scope thereof are explained in detail as follows. 

The term "lower** is intended to mean 1 to 6 carbon atom 65 
(s), preferably 1 to 4 carbon atom(s), unless otherwise 
indicated. 



Suitable substituent(s) in the term "benzyl group which 
has substituent(s)", "phenyl group which may have substitu- 
ent(s)" and "benzyl group which may have substituent(s)" 
may include hydroxy, lower alkoxy, lower alkoxy lower 
alkoxy, lower alkoxy lower alkoxy lower alkoxy, halogen, 
lower alkyl, amino, cyclic amino, nitro, halogen (e.g. fluoro, 
chloro, bromo, iodo, etc.) and the like. These may have 1 or 
more than 2 substituents. 

Suitable "lower alky!" may include straight or branched 
one having 1 to 6 carbon atom(s) such as methyl, ethyl, 
n-propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl, hexyl, 
and the like. 

Suitable "lower alkoxy" may include methoxy, ethoxy, 
propoxy, isopropoxy, butoxy, isobutoxy, pentyloxy, isopen- 
tyloxy, hexyloxy, and the like. 

Suitable "lower alkoxy lower alkoxy** may include meth- 
oxymethoxy, methoxyethoxy, methoxypropoxy, ethoxyiso- 
propoxy, and the like. 

Suitable "lower alkoxy lower alkoxy lower alkoxy" may 
include methoxymethoxyethoxy, methoxyethoxyethoxy, 
rnethoxyethoxypropoxy, ethoxymethoxyisopropoxy, and the 
like. 

Suitable "cyclic amino group" may be aromatic ring or 
alicyclic compound which have more than 1 nitrogen 
atom(s) as hetero atom(s), and it containing monocyclic 
group or condensed polycyclic group which may be satu- 
rated or unsaturated. Also, cyclic amino group may further 
contain hetero atom(s) such as more than 1 or 2 nitrogen 
atom(s), oxygen' atom(s), sulfur atom(s), and the like and 
still further the cyclic amino group may be spiro ring or 
bridged cyclic compound. The number of the constructive 
atom(s) of cyclic amino group are not limited, but for 
example, monocyclic group have 3 to 8-membered rings and 
bicyclic have 7 to 11-membered rings. 

Example of such cyclic amino group may include satu- 
rated or unsaturated monocyclic group which contain one 
nitrogen atom as hetero atom(s) such as 1-azetidinyl, pyr- 
rolidine 2-pyiroline-l-yl, 1-pyrrolyl, piperidino, 1,4-dihy- 
dropyrizine- 1 -yl, 1 ,2,5,6-tetrahydropyrizine- 1 -yl, homopip- 
eridino and the like, saturated or unsaturated monocyclic 
group which contain more than two nitrogen atom(s) as 
hetero atom(s) such as 1 -imidazolidinyl, 1-imidazolyl, 
1-pyrazolyl, 1-triazolyl, 1-tetrazolyl, 1-piperazinyl, 1-ho- 
mopiperazinyl, 1,2-dihydropyridazine-l-yl, 1 ,2-dihy dropy- 
rimidine-l-yl, perhydropyrimidine-l-yl, 1,4-diazacyclo 
heptane- 1 -yl, saturated or unsaturated monocyclic group 
which contain 1 to 2 oxygen atom(s) and 1 to 3 nitrogen 
atom(s) as hetero atom(s) such as oxazolidine-3-yl, 2,3- 
dihydroisooxazole-2-yl, morpholino, saturated or unsatur- 
ated monocyclic group which contain 1 to 2 sulfur atom(s) 
and 1 to 3 nitrogen atom(s) as hetero atom(s) such as 
thiazolidine-3-yl, isothiazoline-2-yl, thiomorpholino, con- 
densed polycyclic group such as indole- 1-yl, 1,2-dihy- 
drobenzimidazole- 1 -yl, perhy dropyrrolo[ 1 ,2-a]pyrazine-2- 
yl, spirocyclic group such as 2-azaspiro[4,5]decane-2-yl, 
bridged cyclic heterocyclic group such as 7-azabicyclo[2,2, 
l]heptane-7-yl, and the like. 

Said lower alkoxy, lower alkyl, amino, cyclic amino 
group and the like may have suitable substutuent(s), such as 
lower alkylamino which is mono- or di-substituted, lower 
alkenyl, aralkyl, aryl, hydroxy, hydroxy Tower alkyl, nitro, 
cyano, above mentioned cyclic amino, above mentioned 
lower alkoxy, lower alkoxy lower alkyl, halogen, halo lower 
alkyl, amino, protected amino, amino lower alkyl, protected 
amino lower alky, cyclo lower alkylamino, and the like. 

The numbers of these substituent(s) are not limited, 
preferably 1 to 4, and the substituent(s) may be the same or 
not the same. Also two of the same or not the same 
substituent(s) may substitute the same atom(s) on cyclic 
amino group. 
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"Mono- or di -lower alkylamino group" may include 
amino group which has the group of one or two lower alkyl 
(e.g. methyl, ethyl, isopropyl, tert-butyl, tert-pentyl, etc. ), 
preferably methylamino, ethylamino, dimethylamino, 
diethylamino, di-n-propylamino, diisopropylarnino, dibuty- 5 
lamino, etc. 

"Lower alkenyl group" may include vinyl, allyl, isopro- 
penyl, and the like. "Aralkyl group" may include benzyl, 

1- phenylethyl, and the like. 

"Aryl group" may include phenyl, naphthyl, and the like, ^ 

"Hydroxy lower alkyl group, alkoxy lower alkyl group, 
halo lower alkyl group, amino lower alkyl group, protected 
amino lower alkyl group" means that optional carbon 
atom(s) of above mentioned lower alkyl has each hydroxy, 
alkoxy, halogen, amino, protected amino. 

"Amino protecting group", may include acyl such as 15 
lower alkanoyl (e.g. formyl, acetyl, propionyl, pivaloyl, 
hexanoyl, etc.), mono- (or di- or tri-) halo (lower) alkanoyl 
group (e.g. chloroacetyl, bromoacetyl, dichloroacetyl, trif- 
luoroacetyl, etc.), lower alkoxycarbonyl group, (e.g. meth- 
oxycarbonyl, ethoxycarbonyl, propoxycarbonyl, tert-bu- 20 
toxycarbonyl, tert-pentyloxycarbonyl, hexyloxycarbonyl, 
etc.), carbamoyl group, aroyl group (e.g. benzoyl, toluoyl, 
naphthoyl, etc.), ar (lower) alkanoyl group (e.g. pheny- 
lacetyl, phenylpropionyl, etc.), aryloxycarbonyl group (e.g. 
phenoxycarbonyl, naphthyloxycarbonyl, etc.), aryloxy 25 
(lower) alkanoyl group (e.g. phenoxyacetyl, phenoxy propio- 
nyl, etc.), arylglyoxyloyl group, (e.g. phenylglyoxyloyl, 
naphthylglyoxyloyl, etc.), ar (lower) alkoxycarbonyl group 
which may have suitable substituent(s), (e.g. benzyloxycar- 
bonyl, phenethyloxycarbonyl, p-nitrobenzyloxycarbonyl, 30 
etc.), ar (lower) alkylidene group which are substituted or 
not substituted (e.g. benzylidene, hydroxybenzylidene etc.), 
ar (lower)alkyl group such as mono- (or di- or tri-) phenyl 
(lower) alkyl (e.g. benzyl, phenethyl, benzhydryl, trityl, etc.) 
and the like. 35 

Above mentioned amino protective group contain the 
protective group which have the function to temporarily 
protect amino group which is often used in the field of amino 
acid and peptide chemistry. 

Suitable "benzyl group which has lower alkoxy" may 40 
include lower alkoxy substituted benzyl such as 4-methoxy- 
benzyl, 2,4-dimethoxybenzyl, 3,4-dimethoxybenzyl, 3,4,5- 
trimethoxybenzyl,. 2,3,4-trimethoxybenzyl, 2-ethoxybenzy 1, 
4-hexyloxybenzyl, etc. 

Suitable "benzyl group which has halogen" may include 45 
halogen substituted benzyl such as 2-fluorobenzyl, 3-fluo- 
robenzyl, 4-fluorobenzyl, 2-chlorobenzyl, 4-chlorobenzyl, 
2,4-dichlorobenzyl, 3,4-dichlorobenzyl, 2,6-dichlorobenzyl, 

2- bromobenzyl, 2-bromo-4-chlorobenzyl, etc. 

Suitable "benzyl group which has lower alkyl" may 50 
include lower alkyl substituted benzyl such as 4-methylben- 
zyl, 4-ethylbenzyl, 4-propylbenzyl, 4-isopropylbenzyl, 
4-butylbenzyl, 4-isobutylbenzyl, 4-tert-butylbenzyl, 4-pen- 
tylbenzyl, 4-hexylbenzyl, 2,3-dimethylbenzyl, 2,6-dimeth- 
ylbenzyl, 3,4-dimethylbenzyl, 2,4,6-trimethylbenzyl, etc. 55 

Suitable example of phenyl group which have such sub- 
stituent(s) may include lower alkoxy substituted phenyl 
group (e.g. 4-methoxyphenyl, 3,4-dimethoxy phenyl, 3,4,5- 
trimethoxy phenyl, 2,3,4-trimethoxyphenyl, 2-ethoxy phenyl, 
4-hexyloxy phenyl, etc.), halogen substituted phenyl (e.g. 60 
2-chlorophenyl, 4-chlorophenyl, 2,4-dichlorophenyl, 3,4- 
dichlorophenyl, 2,6-dichlorophenyl, 2-bromophenyl, 

2- bromo-4-chlorophenyl, 4-fluorophenyl, 2,4-difluorophe- 
nyl etc.), hydroxy substituted phenyl (e.g. 2-hydroxyphenyl, 

3- hydroxyphenyl, 4-hydroxy phenyl, etc.), lower alkoxy- 65 
and hydroxy-substituted phenyl (e.g. 2-(hydroxymethoxy) 
phenyl, etc.). 



Suitable example of benzyl group which have such sub- 
stituent(s) may include lower alkoxy substituted benzyl (e.g. 
4-methoxybenzyl, 3,4-dimethoxybenzyl, 3,4,5-trimethoxy- 
benzyl, 2,3,4-trimethoxybenzyl, 2-ethoxy benzyl, 4-hexy- 
loxybenzyl, etc.), halogen substituted benzyl (e.g. 2-chlo- 
robenzyl, 4-chlorobenzyl, 2,4-dichlorobenzyl, 3,4- 
dichlorobenzyl, 2,6-dichlorobenzyl, 2bromobenzyl, 
2-bromo-4-chlorobenzyl, etc.), hydroxy substituted benzyl 
(e.g. 2-hydroxybenzyl, 3-hydroxybenzyl, 4-hydroxybenzyl, 
etc.), lower alkoxy and hydroxy substituted benzyl (e.g. 
2-(hydroxymethoxy) benzyl, etc.) 

More preferable example of "cyclic amino group which 
may have substituent(s)" may include pyrrolidino, raor- 
pholino, 1-piperazino, 4-methylpiperazino, piperidino and 
the like. 

The processes for preparing the object compound (I) are 
explained in detail in the following. 
Process 1 

The object compound (I) or a salt thereof can be prepared 
by subjecting the compound (II) or its reactive derivative at 
the amino group or carboxy group or a salt thereof to 
cyclization reaction. 

The starting compound (II), its reactive derivative or a salt 
thereof is new and such compounds can be prepared by the 
methods described in Preparation mentioned below or in 
substantially the same manner. 

Suitable reactive derivative at the amino group of the 
compound (II) may include SchifTs base type irnino or its 
tautomeric enamine type isomer formed by the reaction of 
the compound (II) with a carbonyl compound such as 
aldehyde, ketone or the like; a silyl derivative formed by the 
reaction of the compound (II) with a silyl compound such as 
bis(trimethylsilyl)acetamide, mono(trimethylsilyl)aceta- 
mide, bis(trimethylsilyl)urea or the like; a derivative formed 
by reaction of the compound (II) with phosphorus trichloride 
or phosgene, and the like. 

Suitable reactive derivative at the carboxy group of the 
compound (II) may include an acid halide, an acid anhy- 
dride, an activated amide, an activated ester, and the like. 
Suitable examples of the reactive derivatives may be an acid 
chloride; an acid azide; a mixed acid anhydride within acid 
such as a aliphatic carboxylic acid [e.g. acetic acid, propi- 
onic acid, burytic acid, trichloroacetic acid, etc.] or aromatic 
carboxylic acid [e.g. benzoic acid, etc.]; a symmetrical acid 
anhydride, and the like. These reactive derivatives can 
optionally be selected from them according to the kind of the 
compound (II) to be used. The reaction is usually carried out 
in the usual method which is used in cyclization reaction, 
under heating or in the presence of a conventional condens- 
ing agent. When R in the compound (II) is amino protective 
group, the elimination of the amino protective group is 
carried out previous to ring cyclization reaction. 

Suitable condensing agent may include carbodiimide or a 
salt thereof [e.g. N,N'-dicyclohexylcarbcKnimide, N-cyclo- 
hexyl-N'-morpholinoemylcarb<)diimide, N-cyclohexyl-N'- 
(4-diethylaminocyclohexyl)carbodiimide, N-ethyl-N'-(3- 
di methyl aminopropyl)carbodiimide or hydrochloride 
thereof, diphenyl phosphoryl azide, diethyl phosphorocya- 
nidate, bis(2-oxo-3-oxazolidinyl)phosphinic chloride, etc.]; 
N,N'-carbonyldiimidazole, N,N'-carbonylbis-(2-methylimi- 
dazole); keteneimine compound(e.g. pentamethyleneketene- 
N-cyclohexylimine; diphenylketene-N-cyclohexylimine; 
ethoxy acetylene; 1 -alkoxy- 1-chloroethylen; ethyl polyphos- 
phate; isopropyl polyphosphate; phosphorus oxychloride; 
phosphorus trichloride; thionyl chloride; oxalyl chloride; 
combining triphenylphosphine, and carbon tetrachloride or 
siazen carboxy late; 2-ethyl-7-hydroxybenzisoxazolium salt; 
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2-ethyl-5-(m-sulfophenyl)isoxazolium hydroxide intramo- 
lecular salt; l-(p-chloroberizenesulfonyloxy)-6-chloro-lH- 
benzotriazole; 1-hydroxybenzotriazol; so-called Vilsmeier 
reagent prepared by the reaction of N,N-dimethylformamide 
with thionyl chloride, phosgene, trichloromethyl chlorofor- 5 
mate, phosphorus oxychloride, etc.; or the like. 

The reaction in the presence of conventional condensing 
agent may be carried out in an organic solvent such as 
dichloromethane, methanol, ethanol, propanol, acetonitrile, 
pyridine, N,N-diethylformamide, 4-methyl-2-pentanone, 10 
tetrahydrofuran, benzene, toluene, xylene, etc. or any other 
solvent mixture which does not adversely influence the 
reaction. 

The reaction temperature is not critical and the reaction is 
usually carried out under cooling to heating. Further, ring 15 
cyclization reaction under heating can be carried out to heat 
under boiling point in the solvent which is used in an organic 
solvent as above. 
Process 2 

The compound (la) or a salt thereof can be prepared by 20 
subjecting the compound (HI) or a salt thereof to nitration 
reaction. 

The starting compounds (III) contain known compounds 
(Japanese Kokai Tokkyo Koho No. 3-35796) and novel 
compounds. The novel compounds can be prepared by the 25 
procedures described in Preparations and Examples men- 
tioned later or in substantially the same manner. 

This reaction is carried out by reacting the compound (m) 
or a salt thereof with nitration agent (e.g. nitric acid, etc.). 

The reaction can usually be carried out in a conventional 30 
solvent such as dichloromethane which does not adversely 
influence the reaction. 

The reaction temperature is not critical and the reaction is 
usually carried out under cooling to heating. 

This reaction can be carried out in substantially the same 35 
manner as Example 7 mentioned later. 
Process 3 

The object compound (lb) or a salt thereof can be pre- 
pared by subjecting the compound (la) or a salt thereof to the 
reduction reaction. 40 

This reaction can be carried out in a conventional manner 
for reducing: nitro to amino, and it may include chemical 
reduction and catalytic reduction. 

Suitable reducing agents to be used in chemical reduction 
are a combination of metal [e.g. tin, zinc, iron, etc.] or 45 
metallic compound [e.g. chromium chloride, chromium 
acetate, etc.] and an organic or inorganic acid [e.g. formic 
acid, acetic acid, propionic acid, trifluoroacetic acid, p-tolu- 
enesulfonic acid, hydrochloric acid, hydrobromic acid, etc.]. 

Suitable catalysts to be used in catalytic reduction are 50 
conventional ones such as platinum catalysts [e.g. platinum 
plate, spongy platinum, platinum black, colloidal platinum, 
platinum oxide, platinum wire, etc.]. palladium catalysts 
[e.g. spongy palladium, palladium black, palladium oxide, 
palladium on carbon, colloidal palladium, palladium on 55 
barium sulfate, palladium on barium carbonate, etc.], nickel 
catalysts [e.g. reduced nickel, nickel oxide, Raney nickel, 
etc.], cobalt catalysts [e.g. reduced cobalt, Raney cobalt, 
etc.], iron catalysts [e.g. reduced iron, Raney iron etc.], 
copper catalysts [e.g. reduced copper, Raney copper, Ullman 60 
copper, etc.] and the like. 

The reduction is usually carried out in a conventional 
solvent which does not adversely influence the reaction such 
as water, methanol, ethanol, propanol, N,N-dimethylforma- 
mide, or a mixture thereof. Additionally, in case that the 65 
above-mentioned acid to be used in chemical reduction are 
in liquid, they can also be used as a solvent. Further, a 



suitable solvent to be used in catalytic reduction may be the 
above-mentioned solvent, and other conventional solvent 
such as diethyl ether, dioxane, tetrahydrofuran, etc., or a 
mixture thereof. 

The reaction temperature of this reduction is not critical 
and the reaction is usually carried out under cooling to 
warming. 
Process 4 

The object compound (1c) or a salt thereof can be prepared 
by subjecting the isolated or not isolated the compound (lb) 
or a salt thereof, which is obtained by the Process 3, to 
alkylation reaction. This reaction can be carried out by 
combining aldehyde and reduction agent or alkylhalide and 
base. Suitable reduction agents are metallic hydride complex 
compound, [e.g. sodium borohydride, sodium cyanoboro- 
hydride, potassium borohydride, bis(2-methoxyethoxy) alu- 
minium hydride, etc.], a combination of hydrogen, formic 
acid, or ammonium formate, and palladium catalysts [e.g. 
palladium on carbon, palladium hydroxide on carbon, pal- 
ladium black, etc.]. 

Suitable base may include an inorganic base such as 
sodium bicarbonate, potassium carbonate, etc., or an organic 
base such as pyridine, triethylarnine, etc. The reaction is 
usually carried out in a conventional solvent which does not 
adversely influence the reaction. The reaction which is 
combined by aldehyde and reduction agents can be carried 
out in substantially the same manner as Preparation 23 or 
Example 8 mentioned later, and the reaction which is 
combined by an alkyl halide and a base can be carried out 
in substantially the same manner as Preparation 41 men- 
tioned later. 

The reaction which is combined by the compound con- 
taining two aldehydes and reduction agents can be carried 
out in substantially the same manner as Example 31 men- 
tioned later. 
Process 5 

The object compound (Id) or a salt thereof can be pre- 
pared by subjecting the isolated or not isolated compound 
(lb) or a salt thereof, which is obtained by the Process 3, to 
mono alkylation reaction followed by intramolecular alky- 
lation reaction. The reaction can be carried out by combining 
a compound, which has two aldehydes in the molecule, and 
reduction agents or by combining a compound, which has 
two halogens and a base. 
Process 6 

The object compound (Ie) or a salt thereof can be prepared 
by subjecting the isolated or not isolated object compound 
(lb) or a salt thereof, which is obtained by the Process 3, to 
hydroxylation reaction by diazotization reaction followed by 
decomposition of diazonium salt. This reaction can be 
carried out by reacting the compound (lb) or a salt thereof 
with sodium nitrite in the presence of an inorganic or an 
organic acid and decomposing a growing diazonium salt in 
water or an organic acid under the room temperature to 
heating, carrying out hydrolysis if necessary. It is possible to 
prepare the compound (Ie) or a salt thereof by transforming 
the amino group of the compound (lb) or a salt thereof into 
a hydroxyl group. Suitable acid may include an inorganic 
acid [e.g. sulfuric acid, hydrochloric acid, borofluoric acid, 
etc.], and an organic acid [e.g. acetic acid, trifluoroacetic 
acid, etc.]. 
Process 7 

The object compound (If) or a salt thereof can be prepared 
by subjecting the compound (Ie) or a salt, which is obtained 
by the Process 6, thereof to alkylation reaction. This reaction 
can be prepared by combining a alkylhalide and a base. 

The reaction can be carried out substantially in the same 
manner as the later mentioned Example 15 and Example 16. 
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Suitable base may include an inorganic base [e.g. sodium 
bicarbonate, potassium carbonate, etc. and an organic base 
[e.g. pyridine, triethyl amine, etc.]. 

The compound or its salt of the present invention has 
excellent parasiticidal activities as an anthelmintic agent for 5 
animals and human bodies. It is effective to nematodes 
which are infected particularly to the domestic animals, 
domestic fowls or pets such as pigs, sheep, goats, cattle, 
horses, dogs, cats, and chickens. 

Haemonchus genus, Trichostrongylus genus, Ostertagia 10 
genus, Nematodirus genus, Cooperia genus, Ascaris genus, 
Bunostomum genus, Oesophagostomum genus, Chabertia 
genus, Trichuris genus, Strongylus genus, Trichonema 
genus, Dictyocaulus genus, Capillaria genus, Heterakis 
genus, Toxocara genus, Ascaridia genus, Oxyuris genus, 15 
Ancylostoma genus, Uncinaria genus, Toxascaris genus, 
Parascaris genus, Nippostrongylus genus, Metastrongylus 
genus, Hyostrongylus genus, Strongyloides genus, Cyathos- 
tomum genus. 

The parasiticidal activities are pointed out in some kind of 20 
Nematodirus genus, Cooperia genus, and Oesophagosto- 
mum genus which attack the intestinal tract, however, just 
Haemonchus genus and Ostertagia genus are parasitic on the 
stomach, and parasites of Dictyocaulus genus are found in 
lungs. 25 

The parasites of Filariidae or Setariidae activities are 
found in heart and blood vessels, hypodermis, or lymphatic 
vessel or any other organisms or organs. 

It is also effective to parasites which infect human beings. 
The most common parasites in the alimentary canal of 30 
human beings are as follows: 

Ancylostoma genus, Necator genus, Ascaris genus, 
Strongyloides genus, Tichinell genus, Capillaria genus, Tri- 
churis genus, and Enterobius genus. 

It is also active for other medically important parasites, 35 
which is found in the blood or other organisms or organs out 
side of the alimentary canal, such as Wuchereria genus, 
Brugia genus, Onchocerca genus and Loa genus in Filari- 
idae, as well as parasites such as Dracunlus genus in 
Dracunculidae. It is also active for parasites such as Strongy- 40 
loides genus and Trichinella genus in the intestinal tract in 
a particular conditioned parasitism out side of intestinal 
tract. 

Test 45 

Test 1 

(1) Test Compounds 

The compounds which are illustrated in Example 1, 
Example 3, Example 4, Example 5, Example 10, Example so 
17, Example 23, Example 24, Example 25, and Example 29. 

(2) Test 

The effect of parasiticides was examined with the rats 
which was infected by nematodes which are parasitic on 
rats, Nippostrongylus brasilienses. 55 

Wistar strain rats (female 6 weeks old, 120-130 g weight) 
were sacrificed by infecting them and giving them subcu- 
taneous injections of 3000 infective larvae per rat. 

Test compound of 50 mg was dissolved in 0.25 ml 
dimethylsulfoxide, 0.5% methylcellulose solution was 60 
added, and liquid volume was adjusted to be prescribed 
volume of 100, 10, 5, 2.5, 1.25, 1.0, 0.63, 0.32 mg/kg to 
utilize. After they were infected, on each 7th, 8th, and 9th 



day, the test compound was administered orally with above 
concentration. On the 1 1th day, the rat was dissected and the 
numbers of parasites in the small intestines were measured. 

The given measurement was based to calculate the reduc- 
tion rate from the percentage of the numbers of the parasites 
of unadministered rats (control). The result of it is shown in 
the 

Test 2 

The reduction rate was calculated in a similar manner as 
Test 1 except when the test compound was subcutaneously 
administered to the rats instead of oral administration as in 
Test 1 . The result of that is shown in the Table 2. 
Test 3 

For 1 rat, the 5000 infective larvae of Strongyloides 
venezuelensis were infected percutaneously to one group (2 
rats) of 8 weeks old Mongolian gerbils. On the 10th day after 
they were infected, the suspended test compound was orally 
administered once with the amount of established adminis- 
tration. The effect was judged according to the amount of the 
eggs in the feces or the numbers of worms in the intestinal 
tract. The measurement of the numbers of the eggs were 
taken from O ring method, and the numbers of the eggs 
(EPG) in 1 g of feces were counted on the day before, on the 
day, and on the 1st, 2nd, 3rd, and 4th day after the admin- 
istration. The numbers of the parasites were measured by 
dissecting Mongolian gerbils the 4th day after the adminis- 
tration (on the 14th day after infection). The method of 
measurement was followed by releasing the parasites, which 
live in the small intestines, into saline solution over night, 
and the released parasites were set to be as numbers of 
worms recovered. 

The result (the mean number of each group) is shown in 
the Table 3. 
Test Results 

TABLE 1 



Test Compounds 


Minimum Amount of Administration 
indicated by more than 95% of 
Reduction Rate 


PF1022 (Japanese Paient 


10 mg/kg 


Application 3 - 35796) 




Example - 1 


2.5 mg/kg 


Example - 3 


1.25 mg/kg . 


Example - 4 


2.5 mg/kg 


Example - 5 


0.63 mg/kg 


Example - 10 


2.5 mg/kg 


Example - 17 


2.5 mg/kg 


Example - 23 


5 mg/kg 


Example - 24 


5 mg/kg 


Example - 25 


5 mg/kg 


Example - 29 


, 5 rag/kg 



TABLE 2 



Test Compounds 



Minimum Amount of Administration 
indicated by more than 95% of 
Reduction Rale 



PF1022 (Japanese Patent 
Application 3 - 35796) 



Example 
Example 
Example 
Example 



1 
3 
5 
12 



>100 mg/kg 

10 mg/kg 
5 mg/kg 
1.25 mg/kg 
50 mg/kg 



15 
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TABLE 3 



Change in Numbers of 
Parasites' Number 



Numbers 
of the 



Test 

Compounds 


Dose 






of Eggs in Feces (EPG/100) 




Worms 
recovered 


-2 


0* 


1 


2 


3 


4 


Unadirrinist 




574 


1240 


1725 


2343 


1533 


1505 


3005 


ered 


















control 


















PF1022 


20 mg/ 


332 


1615 


581 


1563 


935 


1005 


3088 




kg 
















Example - 


5 mg/ 


455 


1890 


701 


0 


0 


0 


0 


5 


kg 
















Example - 


2.5 mg/ 


838 


1665 


452 


0 


0 


0 


0 


5 


kg 
















Example - 


1.25 


551 


2800 


536 


0 


0 


30 


8 


5 


mg/ 


















kg 

















20 



25 



30 



35 



40 



♦stands for the starting day of administration. 

When the compound of the present invention are used for 
animals and human being as an anthelmintic agent, it can be 
administered orally as a liquid drink. The liquid drink is 
usually suspended agent such as bentonite, and wetting 
agent, or other excipients with non-toxic solution, or solu- 
tion made of water, suspension, or dispersed solution, and 
generally it comprises liquid drinks or antifoaming agent 
The prescription of a liquid drink contains generally acti- 
vated compound for 0.01-0.5 weight %, preferably 0.0-0.1 
weight %. When it is preferably administered orally as a 
dried solid single dose, capsules, pills, or tablets, which 
comprise the desired amount of activated compounds are 
usually used. These forms of dosage are prepared by homo- 
geneous admixtures of diluent, filler, disintegrator and/or 
excipient agents such as dextrine, lactose, talc, magnesium 
stearate, vegetable rubber, etc. 

The usage of such single dose prescription can be varied 
broadly by kind of hosts, or kind of parasites, or weight of 
hosts which are to be treated and referring to the weight and 
containing quantity of anthelmintics. 

When it is administered in animal feed, it is used as to 
disperse homogeneously, or as top dressing, or in the form 
of pellet. To achieve preferable effect of antiparasites, the 
activated ecr^pc-und of 0.0001-2% is usually contained in 
feed. 

The dosage which was dissolved or dispersed in liquid 
carrier excipients can be administered to animals parenter- 
al^ by giving them injections in the anterior stomach, 
muscle, tachea, or under the skin. The activated compound 
is mixed with suitable vegetable oil such as peanut oil or 
cottonseed oil for parenteral administration. These prescrip- 
tions generally contain the activated compound of 0.05-50 
weight %. It can also be administered locally by mixing in 
a suitable carrier such as dimethylsulfoxide or hydrocarbon 
solvent. The prepared solvents can be used directly on the 
exterior of animals by sprays or direct injections. 

The most suitable usage amount of the activated com- 
pound to achieve the most effective result depends on the 
kind of animals, which are to be treated, and type of parasital 
infection and its stage. It can be achieved by oral adminis- 
tration of the activated compound 0.01-100 mg, preferably 
0.5-50.0 mg, per kg of the treated animal. Such dosage 
amount is given in a relatively short term of 1-5 days at once 
or separately. 

The Preparations and Examples of the present invention 
are shown in the following. 
Preparation 1 

Boc-iyr (Me)-OH (5.1 g), was dissolved in 4N-hydrogen 
chloride in dioxane (87.5 ml) and stirred under ice-cooling 



45 



50 



55 



60 



65 



for 2 hours. After dioxane was evaporated in vacuo, the 
residue was dissolved in 6N-hydrochloric acid aqueous 
solution (45 ml) and at 0° C, sodium nitrite (1.9 g) was 
added by portions. After stirring for 4 hours, the reaction 
solution was extracted with ether (100 mlx3). After washing 
ether layer by saturated brine, the extract was dried over 
calcium chloride and the solvent was evaporated in vacuo. 
To the residue, benzene (30 ml), benzyl alcohol (3.4 ml) and 
p-toluenesulfonic acid mono hydrate (0.22 g) were added 
and heated under reflux for 3 hours by using Dean Stark 
apparatus. After cooling down to the room temperature, the 
crude product, which was gained by evaporating the solvent, 
was purified by silica gel chromatography (eluting with 
ethyl acetate: hexane=l:10, v/v). The fractions containing 
the desired product were combined and evaporated in vacuo 
to obtain benzyl (S)-2-chloro-3-(4-methoxyphenyl) propi- 
onate (1.79 g). 

NMR (CDC1 3 , 8): 3.12 (dd.lH), 3.29 (dd,lH), 3.78 
(s,3H), 4.44 (t, 1H), 5,07-5.25 (m,2H), 6.77-7.36 (m,9H). 
Preparation 2 

To a solution of Boc-MeLeu-OH (1.37 g) in methanol (30 
ml) and water (10 ml) was added 20% aqueous cesium 
carbonate solution to be pH7.0. After the solvent was 
evaporated in vacuo, azeotroped three times by toluene (10 
ml). The residue was dissolved in dimethylformamide (20 
ml), under ice-cooling, benzyl (S)-2-chloro-3-(4-methox- 
yphenyl) propionate (1.79) was added and stirred at room 
temperature for 24 hours. The reaction solution was poured 
into water (1 50 ml), extracted with ether ( 1 00 mlx3), washed 
with saturated brine, and dried over anhydrous magnesium 
sulfate. The solvent was evaporated in vacuo, the resultant 
crude product was purified by silica gel chromatography, 
and eluted with mixture of ethyl acetate and hexane (1:8, 
v/v). The fractions containing the desired product were 
combined and evaporated in vacuo to obtain Boc-MeLeu- 
D-p-MeOPhLac-OBzl (1.59 g). 

NMR (CDC1 3 ,5): 0.90 (d,6H), 1.41 (s) and 1.49 (s) (9H), 
1.40-1.58 (m, 3H), 2.62-2.67 (m,3H), 3.06-3.15 (m,2H), 
3.77 (s,3H), 4.68-4.80 (m) and, 4.97-5.29 (m) (4H), 6.78 
(d,2H), 7.06 (d,2H), 7.26-7.36 (m,5H). 

Preparation 3 

To a solution of Boc-MeLeu-D-p-MeOPhLac-OBzl (1.36 
g) in methanol (15 ml) was added 10% palladium on carbon 
(0.4 g), and hydrogenated at atmospheric pressure of hydro- 
gen gas for 45 minutes at ambient temperature. The catalyst 
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was filtered off, the solvent was evaporated to give Boc- 
MeLeu-D-p-MeOPhLac-OH (1.08 g). 

NMR (CDC1 3 ,5): 0.89-0.95 (m,6H), 1.44 (s,9H), 
1.44-1.79 (m,3H), 2.66-2.82 (m,3H), 3.01-3.20 (m,2H), 
3.79 (s,3H), 4.4CM.75 (m,lH),5. 15-5.38 (m,lH), 6.82 5 
(d,2H), 7.14 (d,2H). 
Preparation 4 

Boc-MeLeu-D-Lac-OBzl (1.04 g) was dissolved in 
4N-hydrogen chloride in dioxane (12.5 ml), under ice- 
cooling stirred for 3 hours. After the solvent was evaporated 10 
in vacuo, azeotroped twice by toluene (10 ml) to give 
H-MeLeu-D-Lac-OBzl.HCl (lg). 

NMR (CDC1 3 , 6): 0.94-1.00 (m,6H), 1.59 (d,3H), 
1.78-2.13 (m,3H), 2.62-2.75 (m,3H), 3.78-3.85 (m,lH), 
5.09-5.29 (m,3H), 7.25-7.43 (m,5H), 9.8CMO.OO (m,lH), 15 
10.30-10.55 (m,lH). 
Preparation 5 

To the mixture of Boc-MeLeu-D-pMeOPhLac-OH (lg), 
H-MeLeu-D-Lac-OBzl.HCl (1 g) in dichloromethane (20 
ml) and triethylamine (15 ml) was added bis(2-oxo-3- 20 
oxazolidinyl) phosphinic chloride (0.98 g), and was stirred 
for 13 hours. The water (50 ml) was added to the mixture 
and it was extracted with ethyl acetate (50 mlx3). After it 
was washed with saturated brine, it was dried over anhy- 
drous sodium sulfate. The solvent was evaporated in vacuo, 25 
the resultant crude product was purified by silica gel chro- 
matography, and eluted with mixture of ethyl acetate and 
hexane (1:3, v/v). The fractions containing the desired 
product were combined and evaporated in vacuo to obtain 
Boc-MeLeu-D-p-MeOPhLac-MeLeu-D-Lac-OBzl (1.59 g). 30 

NMR (CDC1 3 ,5): 0.80-0.99 (m,12H), 1.42-1.80 
(m f 18H) t 2.66-3.04 (m,8H), 3.78 (s,3H), 4.64-5.43 (m,6H), 
6.81 (d,2H), 7.12-7.39 (m,7H). 
Preparation 6 

Boc-MeLeu-D-p-MeOPhLac-MeLeu-D-Lac-OBzl was 35 
used instead of Boc-MeLeu-D-p-MeOPhLac-OBzl. Except 
above matter, Boc-MeLeu-D-p-MeOPhLac-MeLeu-D-Lac- 
OH (0.67 g) was obtained according to a similar manner to 
that of 

Preparation 3. 40 

NMR (CDCI 3 ,6): 0.82-0.94 (m,12H), 1.46 (s,9H), 
1.40-1.80 (m,9H), 2.67-3.29 (m,8H), 3.77 (s,3H), 
- 4.83-5.71 (m,4H), 6.80 (d,2H), 7.15 (d,2H). 
Preparation 7 

Boc-MeLeu-D-p-MeOPhLac-MeLeu-D-Lac-OBzl (0.75 45 
g) was dissolved in 4N-hydrogen chloride in ethyl acetate 
(5.25 ml), and it was stirred under ice-cooling for three 
hours. After the solvent was evaporated in vacuo, it was 
azeotroped twice by toluene (10 ml) to give H-MeLeu-D- 
p-MeOPhLac-MeLeu-D-Lac-OBzl.HCl (0.74 g). 50 

NMR (CDC1 3 ,5): 0.77-1.00 (m,12H), 1.21-1.98 (m,9H), 
2.61-3.10 (m,8H),3.77 (s,3H), 3.62-3.82 (m,lH), 5.04-5.55 
(m,6H), 6.83 (d,2H). 7.12-7.34 (m,7H), 9.30-9.50 (m,lH), 
10.40-10.59 (m,lH). 

Preparation 8 55 

Boc-MeLeu-D-p-MeOPhLac-MeLeu-D-Lac-OH (0.67 g) 
was used instead of Boc-MeLeu-D-p-MeOPhLac-OH. 
H-MeLeu-D-p-MeOPhLac-MeLeu-D-Lac-OBzl.HCl (0.74 
g) was used instead of H-MeLeu-D-Lac-OBzl.HCl. Except 
above matter, Boc-MeLeu-D-p-MeOPhLac-MeLeu-D-Lac- 60 
MeLeu-D-p-MeOPhLac-MeLeu-D-Lac-OBzl (0.94 g) was 
obtained according to.a similar manner to that of Preparation 
5. 

NMR (CDC1 3 ,5): 0.80-0.99 (m,24H), 1.10-1.70 
(m,2.7H), 2.65-3.10 (m,16H), 3.77 (s,6H), 4.61-5.49 65 
(m,10H), 6.78-6.85 (m,4H), 7,12-7.40 (m,9H). 
Preparation 9 
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Boc-MeLeu-D-p-MeOPhLac-MeLeu-D-Lac-MeLeu-D- 
p-MeOPhLac-MeLeu-D-Lac-OBzl (0.92 g) was used 
instead of Boc-MeLeu-D-p-MeOPhLac-OBzl. Except above 
matter, Boc-MeLeu-D-p-MeOPhLac-MeLeu-D-Lac-Me- 
Leu-D-pMeOPhLac-MeLeu-D-Lac-OH (0.89 g) was 
obtained according to a similar manner to that of Preparation 
3. 

NMR (CDC1 3 ,5): 0.79-0.99 (m,24H), 1.10-1.80 
(m,2.7H), 2.65-3.10 (m,16H),3.77 (s,6H), 4.60-5.65 
(m,8H), 6.78-6.90 (m,4H),7. 13-7.25 (m,4H). 
Preparation 10 

To a solution of Boc-MeLeu-D-p-MeOPhLac-MeLeu-D- 
Lac-MeLeu-D-p-MeOPhLac-MeLeu-D-Lac-OH (0.89 g) 
and pentafluorophenol (0.14 g) in dichloromethane (10 ml) 
were added under ice-cooling, l-ethyl-3-(3-dimethylamino- 
propyl) carbodiimide-hydrochloride (0.22 g), and stirred for 
3 hours. The solvent was evaporated in vacuo, the resultant 
crude product was purified by silica gel chromatography, 
and eluted with mixture of ethyl acetate and hexane (1:1, 
v/v). The fractions containing the desired product were 
combined and evaporated in vacuo to obtain Boc-MeLeu- 
D-p-MeOPhLac-MeLeu-D-Lac-MeLeu-D-pMeOPhLac- 
MeLeu-D-Lac-OC 6 F 5 (0.8 g). 

NMR (CDC1 3 ,5): 0.8O-0.99 (m,24H), 1.10-1 .80 
(m,2.7H), 2.65-3.18 (m,16H),3.77 (s,6H), 4.60-5.55 
(m,8H), 6.78-6.90 (m,4H), 7.10-7.22 (m,4H). 
Preparation 11' 

To a solution of H-D-Man-OH (1 g) and triethylamine 
(0.92 ml) in ethyl acetate (50 ml) was added phenacyl 
bromide (1 .3 1 g) under ice-cooling. After the mixture was 
stirred for 48 hours at room temperature, the reaction 
mixture was poured into water and was extracted with ethyl 
acetate (50 mlx3). After the extract was dried over anhy- 
drous magnesium sulfate, it was concentrated in vacuo to 
give H-D-Man-OPac (1.7 g). 

NMR (CDC1 3 ,6): 5.30 (d,lH), 5.41 (s,lH), 5.47 (d,lH), 
7.31-7.88 (m,10H). 
Preparation 12 

To a solution of Boc-MeLeu-OH (1.54 g), and H-D-Man- 
OPac (1.7 g) in methylene chloride (50 ml) were added 
dimethylaminopyridine (77mg) and 1 -ethyl-3-(3-dimethy- 
laminopropyl) carbodiimide. hydrochloride (1.32 g) under 
ice-cooling, The mixture was stirred for 3 hours succes- 
sively. After methylene chloride was evaporated in vacuo, 
ethyl acetate (200 ml) was added, and washed with water, 
the solution was dried over anhydrous magnesium sulfate. 
The solvent was evaporated in vacuo, the resultant crude 
product was purified by silica gel chromatography, and 
eluted with mixture of ethyl acetate and hexane (1:3, v/v). 
The fractions containing the desired product were combined 
and evaporated in vacuo to obtain Boc-MeLeu-D-Man- 
OPac (3 g). 

NMR (CDC1 3 ,8): 0.91-0.97 (m,6H), 1.39 (s) and 1.43 (s) 
(9H), 1.40-1. 86 (m,3H), 2.85 (s) and 2.88 (s) (3H), 
4.80-4.88 (m) and 5.04-5.12 (m) (1H), 5.29 (d,lH), 5.40 
(d,lH),6.11 (s) and 6.15 (s) (1H), 7.40-7.86 (m,10H). 
Preparation 13 

To 90% aqueous acetic acid (30 ml) of Boc-MeLeu-D- 
Man-OPac (3 g) was added zinc powder (3 g) and stirred for 
1 hour at room temperature. After filtering the zinc residue, 
the solvent was evaporated in vacuo. Ethyl acetate (200 ml) 
was added to the residue, and washed with 10% aqueous 
citric acid, water, and saturated brine. After drying over 
anhydrous magnesium sulfate. The solvent was evaporated 
in vacuo, the resultant crude product was purified by silica 
gel chromatography, and eluted with mixture of methylene 
chloride, ethanol and acetic acid (20:1:0.1, v/v). The frac- 
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tions containing the desired product were combined and 
evaporated in vacuo to obtain Boc-MeLeu-D-Man-OH (2.22 

g). 

NMR (CDC1 3 ,8): 0.91-0.97 (m,6H), 1.28 (s) and 1.44 (s) 
(9H),L40-1.80 (m,3H), 2,86 (s,3H), 4.80-4.98 (m,lH), 5.95 5 
(s,lH), 7.39-7.50 (m,5H). 
Preparation 14 

Trichloroethyl (S)-2-chloropropionate (4.8 g) was used 
instead of benzyl (S)-2-chloro-3-(4-methoxyphenyl) propi- 
onate. Except above matter, Boc-MeLeu-D-Lac-OTce (7.98 10 
g) was obtained according to a similar manner to that of 
Preparation 2. 

NMR (CDC1 3 ,5): 0.93-0.98 (m,6H), 1.47 (s,9H), 1.59 
(d,3H), 1.50-1.78 (m,3H), 2.81 (s) and 2.84 (s) (3H), 
4.64-5.05 (m,3H), 5.19 (q f lH). 15 
Preparation 15 

Boc-MeLeu-D-Lac-OTce (2.7 g) was used instead of 
Boc-MeLeu-D-Lac-OBzl. Except above matter, H-MeLeu- 
D-Lac-OTce.HCl (2.45 g) was obtained according to a 
similar manner to that of Preparation 4. 20 

NMR (CDC1 3 ,5): 0.95-1.03 (m,6H), 1.68 (d,3H), 
1.80-2.16 (m,3H), 2.74-2.80 (m,3H), 3.80-3.99 (m,lH), 
4.67 (d,lH), 4.96 (d.lH), 5.32 (q.lH), 9.80-10.10 (m,lH), 
10.30-10.60 (m,lH). 

Preparation 16 25 

Boc-MeLeu-D-Man-OH (2.22 g) was used instead of . 
Boc-MeLeu-D-p-MeOPhLac-OH. H-MeLeu-D-Lac-OTce- 
.HC1 (2.4 g) was used instead of H-MeLeu-D-Lac-OBzl- 
,HC1. Except above matter, Boc-MeLeu-D-Man-MeLeu-D- 



Lac-MeLeu-D-Man-MeLeu-D-Lac-OH (1.07 g) was 
obtained according to a similar manner to that of Preparation 
13. 

NMR (CDC1 3 ,6): 0.70-1.10 (m,24H), 1.35 (s,9H), 
1.25-1.98 (m,18H), 2.78-3.09 (m,12H), 4.20-5.59 (m,6H), 
6.10-6.37 (m,2H), 7.26-7.59 (m,10H). 
Preparation 21 

Boc-MeLeu-D-Man-MeLeu-D-Lac-MeLeu-D-Man-Me- 
Leu-D-Lac-OH was used instead of Boc-MeLeu-D-p- 
MeOPhLac-MeLeu-D-Lac-MeLeu-D-p-MeOPhLac-Me- 
Leu-D-Lac-OH. Except above matter, Boc-MeLeu-D-Man- 
MeLeu-D-Lac-MeLeu-D-Man-MeLeu-D-Lac-OC 6 F 5 (0.96 
g) was obtained according to a similar manner to that of 
Preparation 10. 

NMR (CDC1 3 ,5): 0.72-1.00 (m,24H), 1.10-1.95 
(m,2.7H), 2.77-3.09 (m,12H), 4.40-5.68 (m,6H), 6.12-6.24 
(m,2H), 7.22-7.58 (m,10H). 
Preparation 22 

Td a solution of ethyl (R)-2-acetoxy-3-(4-nitrophenyl) 
propionate (5.62 g) in ethanol (50 ml) were added concen- 
trated hydrochloric acid (2.5 ml) and 10% palladium on 
carbon (0.6 g). The mixture was hydrogenated under atmo- 
spheric pressure of hydrogen gas for 3 hours at room 
temperature. The catalyst was filtered off and the solvent 
was evaporated in vacuo. To the residue was added 0.05N 
hydrochloric acid (200 ml) and washed with ether (100 
mlx2). Saturated aqueous sodium hydrogencarbonate was 
added to water layer until pHIO, and extracted with ether 
(100 mlx4). After the ether layer was washed with saturated 
brine, it was dried over anhydrous magnesium sulfate and 



Lac-OTce (3.33 g) was obtained according to a similar 30 evaporated in vacuo. To the residue, benzene (40 ml), 



manner to that of Preparation 5. 

NMR (CDC1 3 ,S): 0.77-0.99 (m,12H), 1.35 (s,9H), 

1.26- 1.84 (m,9H), 2.79-2.98 (m,6H), 4.53-5.55 (m,5H), 
6.15-6.24 (m,lH), 7.39-7.46 (m,5H). 

Preparation 17 35 

Boc-MeLeu-D-Man-MeLeu-D-Lac-OTce (1.5 g) was 
used instead of Boc-MeLeu-D-Man-OPac. Except above 
matter, Boc-MeLeu-D-Man-MeLeu-D-Lac-OH (1 .46 g) was 
obtained according to a similar manner to that of Preparation 
13. 40 

NMR (CDC1 3 ,5): 0.79-0.99 (m,12H), 1.37 (s,9H), 
1.20-1.83 (m,9H), 2.79-2.96 (m,6H), 4.53-5.40 (m,3H), 
6.14-6.26 (m.lH), 7.39-7.44 (m,5H). 
Preparation 18 

Boc-MeLeu-D-Man-MeLeu-D-Lac-OTce (1.5 g) was 45 
used instead of Boc-MeLeu-D-p-MeOPhLac-MeLeu-D- 
Lac-OBzl. Except above matter, H-MeLeu-D-Man-MeLeu- 
D-Lac-OTce.HCl (1 .3 g) was obtained according to a similar 
manner to that of Preparation 7. 

NMR (CDC1 3 ,5): 0.78-0.98 (m,12H), 1.30-2.24 (m,9H), 50 
2.78-2.97 (m.6H), 3.79-3.99 (m,lH), 4.52-5.56 (m,4H), 

6.27- 6.31 (m,lH),7.40-7.52 (m,5H), 9,52-9.90 (m,lH), 
10.10-10.42 (m.lH). 

Preparation 19 

Boc-MeLeu-D-Man-MeLeu-D-Lac-OH (1.4 g) was used 55 
instead of Boc-MeLeu-D-p-MeOPhLac-OH. H-MeLeu-D- 
Man-MeLeu-D-Lac-OTce.HCl (1.3 g) was used instead of 
H-MeLeu-D-Lac-OBzl.HCl. Except above matter, Boc-Me- 
Leu-D-Man-MeLeu-D-Lac-OTce (1.7 g) was obtained 
according to a similar manner to that of Preparation 5. 60 

NMR (CDC1 3 ,8): 0.76-1.18 (m,24H), 1.21-1.98 
(m,2.7H), 2.79-3.10 (m,12H), 4.52-5.59 (m,8H), 6.13-6.25 
(m,2H), 7.15-7.55 (m,10H). 
Preparation 20 

Boc-MeLeu-D-Man-MeLeu-D-Lac-MeLeu-D-Man-Me- 65 
Leu-D-Lac-OTce was used instead of Boc-MeLeu-D Man- 
OPac. Except above matter, Boc-MeLeu-D-Man-MeLeu-D- 



benzylalcohol (21 ml) and p-toluenesulfonic acid-mono 
hydrate (4.76 g) were added, and the mixture was heated 
under reflux for 4 hours. After ice-cooling down to room 
temperature, the solvent was evaporated in vacuo. To the 
residue was added water (200 ml) and washed with ether 
(100 ralx2). Saturated aqueous sodium hydrogencarbonate 
was added to water layer until pHIO, extracted with ether 
(100 mlx4). After the ether layer was washed with saturated 
brine, it was dried over anhydrous magnesium sulfate and 
the solvent was evaporated in vacuo to give benzyl (R)-3- 
(4-aminophenyl)-2-hydroxypropionate (2.84 g). 

NMR (CDC1 3 ,8) 2.85 (dd,lH),2.6-3.6 (m,3H).3.O0 (dd, 
1H),4.38 (dd.lH), 5.15 (s,2H),6.53 (d,2H),6.90 (d,2H), 
7.25-7.4 (m,5H) 

IR (neat): 1740 cm" 1 
Preparation 23 

To a solution of benzyl (R)-3-(4-aminophenyl)-2-hydrox- 
ypropionate (0.26 g) in acetic acid (6 ml) was added 
paraformaldehyde (0.3 g), and further sodium cyanoboro- 
hydride (0.3 g) was added gradually, and stirred for 3 hours. 
To the solution of sodium bicarbonate (25 ml) and ice (25 g) 
was added reaction mixture gradually and was extracted 
with ethyl acetate (50 mlx2). After washing the ethyl acetate 
layer with saturated brine, it was dried over anhydrous 
magnesium sulfate. The solvent was evaporated in vacuo, 
the resultant crude product was purified by silica gel chro- 
matography, and eluted with mixture of ethyl acetate and 
hexane (7:3, v/v). The fractions containing the desired 
product were combined and evaporated in vacuo to obtain 
benzyl (R)-3 (4-dimethylarninopheny l)-2-hy droxy propi- 
onate (0.22 g). NMR (CDC1 3 ,5) 2.64 (d,lH),2.91 (s,6H), 
2.90 (dd,lH),3.04 (dd,lH),4.43 (ddd,lH), 5.18 (s,2H),6.63 
(d,2H),7.01 (d,2H),7.35 (bs,5H) 

IR (neat): 1733, 1612 cm -1 
Preparation 24 

To a solution of Boc-MeLeu-OH (1.27 g), H-D-p- 
MejNPhLac-OBzl (1.47 g) in methylene chloride (20 ml) 
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were added under ice-cooling, dimethylaminopyridine (0.15 
g), l-ethyl-3-(3-dimethylaminopropyl) carbodiimide-hydro- 
chloride (1.01 g), and stirred for 15 hours successively. The 
solvent was evaporated in vacuo. The water (50 ml) was 
added to residue and extracted with ethyl acetate (50 mlx3). 5 
After the ethyl acetate layer was washed with saturated 
brine, and dried over anhydrous sodium sulfate. The solvent 
was evaporated in vacuo, the resultant crude product was 
purified by silica gel chromatography, and eluted with 
mixture of ethyl acetate and hexane (4: 1, v/v). The fractions 10 
containing the desired product were combined and evapo- 
rated in vacuo to give Boc-MeLeu-D-p-Me 2 NPhLac-OBzl 
(1.69 g). 

NMR (CDa 3 ,8) 0.90 (d,6H), 1.4- 1.65 (m,12H),2.63 (s) 
and 2.68 (s) (3H),2.93 (s,6H),3.05-3.15 (m,6H),4.65-4.80 15 
(m) and 4.95-5.20 (m) (4H),6.62 (d,2H),7.03 (d,2H),7.1-7.2 
(m,5H) 

IR (KBr): 1747,1730,1693,1675, cm" 1 
Preparation 25 

To a solution of Boc-MeLeu-D-p-M^NPhLac-OBzl 20 
(1.67 g) in methanol (30 ml) and tetrahydrofuran (5 ml) was 
added 10% palladium on carbon (0.3 g), and hydrogenation 
was done in hydrogen gas under atmospheric pressure for 1 
and 0.5 hour. After catalyst was filtrated, the solvent was 
evaporated in vacuo to give Boc-MeLeu-D-p-M^NPhLac- 25 
OH (1.44 g). 

IR (KBr): 1741,1694 cm" 1 
Preparation 26 

To a mixture of Boc-MeLeu-D-p-M^NPhLac-OH (1.44 
g) in triethylamine (1.92 ml) and dichloromethane (15 ml) 30 
was added under ice-cooling, bis(2-oxo-3-oxazolidi- 
nyl)phosphinic chloride (1.30 g) and stirred successively for 
15 and V4 hours. The solvent was evaporated in vacuo, and 
water (50 ml) was added and extracted with ethyl acetate (50 
mlx3). The ethyl acetate layer was washed with saturated 35 
brine, dried over anhydrous sodium sulfate. The solvent was 
evaporated in vacuo, the resultant crude product was puri- 
fied by silica gel chromatography, and eluted with mixture 
of ethyl acetate and hexane (7:3, v/v). The fractions con- 



Leu-D-Lac-MeLeu-D-p-MejNPhLac-MeLeu-D-Lac-OBzl 
(0.88 g) was obtained according to a similar manner to that 
of Preparation 26, 

NMR (CDC1 3 ,5) 0.75-1.0 (m,24H),1.2-1.8 (m,2.7H), 
2.65-3.1 (m,16H), 2.91 (s,12H),4.65-5.5 (m,10H),6.6-6.75 
(m,4H),7.0-7.15 (m,4H),7 .3-7.7 (m,5H) 

IR (KBr): 1740,1694,1662 cm -1 

FAB-MS: 1243 [M+Hf 
Preparation 30 

Boc-MeLeu-D-p-MejNPhLac-MeLeu-D-Lac-MeLeu-D- 
p-M^NPhLac-MeLeu-D-Lac-OBzl (0.87 g) was used 
instead of Boc-MeLeu-D-p-MejNPhLac-OBzl. Except 
above matter, Boc-MeLeu-D-p-MejNPhLac-MeLeu-D- 
Lac-MeLeu-D-p-M^NPhLac-MeLeu-D-Lac-OH (0.81 g) 
was obtained according to a similar manner to that of 
Preparation 25. 

IR (KBr): 1735,1695,1662 cm -1 
Preparation 31 

Boc-MeLeu-D-p-M^NPhLac-MeLeu-D-Lac-MeLeu-D- 
p-Me 2 NPhLac-MeLeu-D-Lac-OH (0.81 g) was used instead 
of Boc-MeLeu-D-p-M^NPhLac-MeLeu-D-Lac-OBzl. 
Except above matter, SHCl.H-MeLeu-D-p-M^NPhLac- 
MeLeu-D-Lac-MeLeu-D-p-Me 2 NPhLac-MeLeu-D- 
Lac-OH (0.826 g) was obtained according to a similar 
manner to that of Preparation 28. 

IR (KBr): 1743,1646 cm' 1 
Preparation 32 

The suspended solution of benzyl R)-3-(4-aminophenyl)- 
2-hydroxy propionate (0.27 g), bis(2-chloroethyl)ether (0.12 
ml), potassium carbonate (0.28 g), and sodium iodide (0.075 
g) in dimethylformamide (1 ml) were heated at 70°-90° C. 
for 7 hours. After cooling it down to room temperature, 
water (50 ml) was added and extracted with ether (25 mlx3). 
After the ether layer was washed with saturated brine, it was 
dried over anhydrous sodium sulfate. The solvent was 
evaporated in vacuo, the resultant crude product was puri- 
fied by silica gel column chromatography, and eluted with 
mixture of hexane, ethyl acetate and ethanol (60:35:5, v/v). 
The fractions containing the desired product were combined 



taining the desired product were combined and evaporated 40 and evaporated in vacuo to obtain benzyl (R)-2-hydroxy-3- 



in vacuo to obtain Boc-MeLeu-D-p-MejNPhLac-MeLeu-D- 
Lac-OBzl (1.55 g). 

NMR (CDC1 3 ,5) 0.8-1.0 (m,12H),l .4-1.7 (m,18H), 
2.7-3.1 (m,8H),2.90 (s,6H),5.65-6.5 (m,6H),6.65 (d,2H), 
7.08 (d,2H),7.3-7.4 (m,5H) 45 

IR (KBr): 1740,1695,1663 cm -1 

Preparation 27 

Boc-MeLeu-D-p-Me 2 NPhLac-MeLeu-D-Lac-OBzl (0.77 
g) was used instead of Boc-MeLeu-D-p-Me^NPhLac-OBzL 
Except above matter, Boc-MeLeu-D-p-MejNPhLac-Me- 50 
Leu-D-Lac-OH (637 mg) was obtained according to a 
similar manner to that of Preparation 25. 

IR (KBr): 1739,1694,1663 cm" 1 
Preparation 28 

Boc-MeLeu-D-p-Me2NPhLac-MeLeu-D-Lac-OBzl (765 55 
mg) was dissolved in 4N hydrogen chloride in ethyl acetate 
(5 ml), and stirred for 2 hours at room temperature. After the 
solvent was evaporated in vacuo, it was azeotroped twice 
with toluene (10 ml) to obtain 2HCl.H-MeLeu-D-p- 
MesNPhLac-MeLeu-D-Uc-OBzl (783 mg) 60 

IR (KBr): 1744,1647 cm" 1 

Preparation 29 

Boc-MeLeu-D-p-MejNPhLac-MeLeu-D-Lac-OH (0.64 
g) was used instead of Boc-MeLeu-D-p-Me 2 NPhLac-OH, 
2HCLH-MeLeu-D-p-Me 2 NPhLac-MeLeu-D-Lac-OBzl 65 
(0.78 g) was used instead of HCl.H-MeLeu-D-Lac-OBzl. 
Except above matter, Boc-MeLeu-D-p-Me 2 NPhLac-Me- 



(4-morpholinophenyl)propionate (0.14 g) 

NMR (CDC1 3 ,8) 2.66 (d,lH),2.91 (dd,lH),3.05 (dd,lH), 
3.0-3.15 (m,4H), 3.8-3.95 (m,4H),4.45 (ddd,lH) f 5.18 
(s,2H),6.79 (d,2H),7.05 (d,2H),7.3-7.4 (m,5H) 
IR (neat): 1734 cm* 1 
EI-MS: 341 [Mp 
Preparation 33 

H-D-p-MorPhLac-OBzl (0.90 g) was used instead of 
H-D-p-M^NPhLac-OBzl. Except above matter, Boc-Me- 
Leu-D-p-MorPhLac-MeLeu-D-Lac-OBzl (1.36 g) was 
obtained according to a similar manner to that of Preparation 
24. 

NMR (CDC1 3 ,5) 0.9 (d,6H),l. 4-1.65 (m,12H),2.63 (s) 
and 2.66 (s) (3H), 3.05-3.2 (m,6H),3.85-3.95 (m,4H), 
4.7^.8 (m) and 4.95-5.25 (m) (4H),6.80 (d,2H),7.07 
(d,2H),7.1-7.2 (m,5H) 

IR (KBr): 1740,1695 cm -1 
Preparation 34 

Boc-MeLeu-D-p-MorPhLac-OBzl (1.35 g) was used 
instead of Boc-MeLeu-D-p-MejNPhLac-OBzl. Except 
above matter, Boc-MeLeu-D-p-MorPhLac-OH (1.08 g) was 
obtained according to a similar manner to that of Preparation 
25. 

IR (KBr): 1742,1695 cm" 1 
Preparation 35 

Boc-MeLeu-D-p-MorPhLac-OH (1.08 g) was used 
instead of Boc-MeLeu-D-p-M^NPhLac-OH. Except above 



5,5 
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matter, B oc-MeLeu- D -p-MorPhLac-M eLeu- D -Lac-OBzl 
(1.49 g) was obtained according to a similar manner to that 
of 

Preparation 26. 

NMR (CDC1 3 ,5) 0.85-0.95 (m,12H),1.4-1.7 (m,18H), 
2.78 (s),2.81 (s) and 2.88 (s) (6H),3.0-3.1 (m,2H),3.1-3.15 
(m,4H),3.85-3.9 (m,4H),4.65-4.75 (m) and 4.9-5.5 (m) 
(6H),6.82 (d,2H),7.13 (d,2H),7.3-7.4 (m,5H) 

IR (KBr): 1740,1694,1662 cm" 1 
Preparation 36 

Boc-MeLeu-D-p-MorPhLac-MeLeu-D-Lac-OBzl (0.74 
g) was used instead of Boc-MeLeu-D-p-Me 2 NPhLac-OBzl. 
Except above matter, Boc-MeLeu-D-p-MorPhLac-MeLeu- 
D-Lac-OH (0.64 g) was obtained according to a similar 
manner to that of Preparation 25. 

IR (KBr): 1741,1694,1664 cm" 1 
Preparation 37 

Boc-MeLeu-D-p-MorPhLac-MeLeu-D-Lac-OBzl (0.74 
g) was used instead of Boc-MeLeu-D-p-Me^NPhLac-Me- 
Leu-D-Lac-OBzl. Except above matter, 2HCl.H-MeLeu-D- 
p-MorPhLac-MeLeu-D-Lac-OBzl (0.73 g) was obtained 
according to a similar manner to that of Preparation 28. 

IR (KBr): 1744,1648 cm" 1 
Preparation 38 

Boc-MeLeu-D-p-MorPhLac-MeLeu-D-Lac-OH (0.64 g) 
was used instead of Boc-MeLeu-D-p-M^NPhLac-OH, 
2HCl.H-MeLeu-D-p-MorPhLac-MeLeu-D-Lac-OBzl (0.73 
g) was used instead of HCl.H-MeLeu-D-Lac-OBzl. Except 
above matter, Boc-MeLeu-D-p-MorPhLac-MeLeu-D-Lac- 
MeLeu-D-p-MorPhLac-MeLeu-D-Lac-OBzl (1.08 g) was 
obtained according to a similar manner to that of Preparation 
26. 

NMR (CDC1 3 ,8) 0.8-1.05 (m,24H) t 1.15-1.8 (m,2.7H), 
2.65-3.2 (m,24H), 3.8-3.95 (m,8H),4.65^.75 (m) and 
4.9-5.5 (m) (10H),6.75-6.9 (m,4H), 7.05-7.2 (m,4H), 
7.3-7.4 (m,5H) 

IR (KBr): 1738,1694,1663 cm" 1 

FAB-MS: 1227 [M+H] + 
Preparation 39 

Boc-MeLeu-D-p-MorPhLac-MeLeu-D-Lac-MeLeu-D-p- 
MorPhLac-MeLeu-D-Lac-OBzl (1.07 g) was used instead of 
Boc-MeLeu-D-p-M^NPhLac-OBzl. Except above matter, 
Boc-MeLeu-D-p-MorPhLac-MeLeu-D-Lac-MeLeu-D-p- 
MorPhLac-MeLeu-D-Lac-OH (0.96 g) was obtained 
according to a similar manner to that of Preparation 25. 

IR (KBr): 1739,1694,1663 cm" 1 
Preparation 40 

Boc-MeLeu-D-p-MorPhLac-MeLeu-D-Lac-MeLeu-D-p- 
MorPhLac-MeLeu-D-Lac-OH (0.96 g) was used instead of 
Boc-MeLeu-D-p-M^NPhLac-MeLeu-D-Lac-OBzl. Except 
above matter, 3HCl.H-MeLeu-D-p-MorPhLac-MeLeu-D- 
Lac-MeLeu-D-p-MorPhLac-MeLeu-D-Lac-OH (1 .02 g) 
was obtained according to a similar manner to that of 
Preparation 28. 

IR (KBr): 1741,1646 cm" 1 
Preparation 41 

The suspended solution of benzyl (R)-3-(4-aminophenyl)- 
2-hydroxypropionate (1.53 g), 1,4-dibromobutane (0.61 ml), 
potassium carbonate (2.07 g) and sodium iodide (0.37 g) in 
dimethylformamide (5 ml) were stirred at room temperature 
for 71 hours. To the solution was added water (50 ml) and 
extracted with ether (50 ml, 25 mlx2). After the ether layer 
was washed with saturated brine, it was dried over anhy- 
drous sodium sulfate. The solvent was evaporated in vacuo, 
the resultant crude product was purified by silica gel column 
chromatography, and eluted with mixture of hexane and 
ethyl acetate (4: 1 , v/v). The fractions containing the desired 
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product were combined and evaporated in vacuo to obtain 
benzyl (R)-2-hydroxy-3-(4-pyrrolidinophenyl) propionate 
(1.35 g). 

NMR (CDC1 3 ,5) 1.95-2.05 (m,4H),2.61 (d,lH),2.90 (dd, 
5 1H).3.03 (dd,lH), 3.2-3.3 (m,4H),4.43 (ddd,lH),5.18 
(s,2H),6.45 (d,2H),6.99 (d,2H) ,7.3-7.4 (m,5H) 

IR (neat): 1732 cm" 1 
Preparation 42 

H-D-p-PyrPhLac-OBzl (1.34 g) was used instead of H-D- 
10 p-Me 2 NPhLac-OBzl. Except above matter, Boc-MeLeu-D- 
p-PyrPhLac-OBzl (1.79 g) was obtained according to a 
similar manner to that of Preparation 24. 

NMR (CDC1 3 ,5) 0.92 (d,6H), 1,4- 1.65 (m,12H), 1.95-2.1 
(m,4H),2.47 (s) and 2.52 (s) (3H),3.0-3.15 (m,2H),3.2-3.35 
15 (m,4H),4.7-4.8 (m) and 5.0-5.25 (m) (4H),6.46 (d,2H),7.02 
(d,2H), 7.1-7.2 (m,5H) 

IR (KBr) : 1 750, 1 740, 1 692, 1 672 cm* 1 
Preparation 43 

Boc-MeLeu-D-p-PyrPhLac-OBzl (1.78 g) was used 
20 instead of Boc-MeLeu-D-p-Me 2 NPhLac-OBzl. Except 
above matter, Boc-MeLeu-D-p-PyrPhLac-OH (1.44 g) was 
obtained according to a similar manner to that of Preparation 
25. 

IR (KBr): 1740,1695 cm' 1 
25 Preparation 44 

Boc-MeLeu-D-p-PyrPhLac-OH (1.44 g) was used instead 
of Boc-MeLeu-D-p-Me 2 NPhLac-OH. Except above matter, 
Boc-MeLeu-D-p-PyrPhLac-MeLeu-D-Lac-OBzl (1.53 g) 
was obtained according to a similar manner to that of 
30 Preparation 26. 

NMR (CDC1 3 ,8) 0.8-0.95 (m,12H),1.4-1.7 (m,18H), 
1.95-2.05 (m,4H), 2.7-3.05 (m,8H),3.2-3.3 (m,4H), 
5.65-5.75 (m) and 5.9-6.5 (m) (6H), 6.47 (d,2H),7.06 
(d,2H),7.3-7.4 (m,5H) 
35 IR (KBr): 1741,1695,1662 cm' 1 
Preparation 45 

Boc-MeLeu-D-p-PyrPhLac-MeLeu-D-Lac-OBzl (0.76 g) 
was used instead of Boc-MeLeu-D-p-Me^NPhLac-OBzl. 
Except above matter, Boc-MeLeu-D-p-PyrPhLac-MeLeu- 
40 D-Lac-OH (0.65 g) was obtained according to a similar 
manner to that of Preparation 25. 

IR (KBr): 1740,1695,1664 cm" 1 
Preparation 46 

Boc-MeLeu-D-p-PyrPhLac-MeLeu-D-Lac-OBzl (0.76 g) 
45 was used instead of Boc-MeLeu-D-p-Me^NPhLac-MeLeu- 
D-Lac-OBzl. Except above matter, 2HCl.H-MeLeu-D-p- 
PyrPhLac-MeLeu-D-Lac-OBzl (0.77 g) was obtained 
according to a similar manner to that of Preparation 28. 

IR (KBr): 1743,1646 cm" 1 
50 Preparation 47 

Boc-MeLeu-D-p-PyrPhLac-MeLeu-D-Lac-OH (0.65 g) 
was used instead of Boc-MeLeu-D-p-M^NPhLac-OH, 
2HCl.H-MeLeu-D-p-PyrPhLac-MeLeu-D-Lac-OBzl (0.76 
g) was used instead of HCl.H-MeLeu-D-Lac-OBzl. Except 
55 above matter, Boc-MeLeu-D-p-PyrPhLac-MeLeu-D-Lac- 
MeLeu-D-p-PyrPhLac-MeLeu-D-Lac-OBzl (0.82 g) was 
obtained according to a similar manner to that of Preparation 
26. 

NMR (CDC1 3 ,6) 0.75-1.05 (m,24H), 1.1 -1.75 (m,2.7H), 
60 1.9-2.1 (m,8H), 2.65-3.1 (m,28H),3. 1-3.3 (m,8H),4.6-4.8 
(m) and 4.9-5.5 (m) (10H), 6.35-6.55 (m,4H),7.0-7.2 
(m t 4H),7.3-7.4 (m,5H) 

IR (KBr): 1740,1695,1664 cm" 1 
FAB-MS: 1295 [M+H] + 
65 Preparation 48 

Boc-MeLeu-D-p-PyrPhLac-MeLeu-D-Lac-MeLeu-D-p- 
PyrPhLac-MeLeu-D-Lac-OBzl (0.80 g) was used instead of 
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Boc-MeLeu-D-p-Me 2 NPhLac-OBzl. Except above matter, 
Boc-MeLeu-D-p-PyrPhLac-MeLeu-D-Lac-MeLeu-D-p- 
PyrFhLac-MeLeu-D-Lac-OH (0.74 g) was obtained accord- 
ing to a similar manner to that of Preparation 25. 

IR (KBr): 1740,1695,1664 cm" 1 
Preparation 49 

Boc-MeLeu-D-p-PyrPhLac-MeLeu-D-Lac-MeLeu-D-p- 
PyrPhLac-MeLeu-D-Lac-OH (0.74 g) was used instead of 
Boc-MeLeu-D-p-Me^NPhLac-MeLeu-D-Lac-OBzl. Except 
above matter, 3HCl.H-MeLeu-D-p-PyrPhLac-MeLeu-D- 
Lac-MeLeu-D-p-PyrPhLac-MeLeu-D-Lac-OH (0.81 g) was 
obtained according to a similar manner to that of Preparation 
28 

IR (KBr): 1741,1647 cm" 1 
Preparation 50 

1 ,4-dibromobutane (0.56 ml) was used instead of 1,5- 
dibromopentane. Except above matter, benzyl (R)-2-hy- 
droxy-3-(4-piperidinophenyl) propionate (1.05 g). was 
obtained according to a similar manner to that of Preparation 
41. 

NMR (CDCl 3t 8): 1.50-1.80 (m,6H),2.65 (d,lH),2.90 (dd, 
1H).3.05 (dd.lH), 3.05-3.2 (m,4H),4.44 (ddd,lH),5.17 
(s,2H),6.82 (d,2H),7.01 (d,2H),7.3-7.4 (m,5H) 

IR (neat): 1720cm" 1 
Preparation 51 

H-D-p-PipPhLac-OBzl (0.79 g) was used instead of H-D- 
p - M e 2 NP hLac- OB zl . Except above matter Boc-MeLeu-D- 
p-PipPhLac-MeLeu-D-Lac-OBzl (1.71 g) was obtained 
according to a similar manner to that of Preparation 24. 

NMR (CDC1 3 ,8): 0.90 (d,6H),1.4-1.8 (m,18H),2.62 (s) 
and 2.66 (s) (3H),3.0-3.15 (m,6H),4.65-4.75 (m) and 
4.95-5.25 (m) (4H),6.82 (d,2H), 7.03 (d,2H),7.2-7.35 
(m,5H) 

IR (KBr): 1741,1695 cm" 1 
Preparation 52 

Boc-MeLeu-D-p-PipPhLac-OBzl (1.68 g) was used 
instead of Boc-MeLeu-D-p-Me 2 NPhLac-OBzl. Except 
above matter, Boc-MeLeu-D-p-PipPhLac-OH (1.38 g) was 
obtained according to a similar manner to that of Preparation 
25. 

IR (KBr): 1740,1694 cm -1 
Preparation 53 

Boc-MeLeu-D-p-PipPhLac-OH (1.38 g) was used instead 
of Boc-MeLeu-D-p-Me 2 NPhLac-OH. Except above matter, 
Boc-MeLeu-D-p-PipPhLac-MeLeu-D-Lac-OBzl (2.01 g) 
was obtained according to a similar manner to that of 45 
Preparation 26 

NMR (CDC1 3 ,8): 0.8-0.95 (m,12H), 1.3-1. 75 (m,24H), 
2.7-3.15 (m,12H), 4.65-4.75 (m) and 4.9-6.4 (m,6H),6.84 
(d,2H),7.09 (d,2H),7.3-7.4 (m,5H) 

IR (KBr): 1740,1695,1664 cm" 1 
Preparation 54 

Boc-MeLeu-D-p-PipPhLac-MeLeu-D-Lac-OBzl (0.99 g) 
was used instead of Boc-MeLeu-D-p-Me 2 NPhLac-OBzl. 
Except above matter, Boc-MeLeu-D-p-PipPhLac-MeLeu- 
D-Lac-OH (0.84 g) was obtained according to a similar 
manner to that of Preparation 25. 

IR (KBr): 1740,1695,1665 cm -1 
Preparation 55 

Boc-MeLeu-D-p-PipPhLac-MeLeu-D-Lac-OBzl (0.98 g) 
was used instead of Boc-MeLeu-D-p-Me^NPhLac-MeLeu- 
D-Lac-OBzl. Except above matter, 2HCl.H-MeLeu-D-p- 
PipPhLac-MeLeu-D-Lac-OBzl (1.06 g) was obtained 
according to a similar manner to that of Preparation 28. 

IR (KBr): 1744,1649 cm" 1 
Preparation 56 

Boc-MeLeu-D-p-PipPhLac-MeLeu-D-Lac-OH (0.84 g) 
was used instead of Boc-MeLeu-D-p-MejNPhLac-OH, 
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2HCl.H-MeLeu-D-p-PipPhLac-MeLeu-D-Lac-OBzl (1 .06 
g) was used instead of HCLH-MeLeu-D-Lac-OBzl. Except 
above matter, Boc-MeLeu-D-p-PipPhLac-MeLeu-D-Lac- 
MeLeu-D-p-PipPhLac-MeLeu-D-Lac-OBzl (1.18 g) was 
obtained according to a similar manner to that of Preparation 
26. 

NMR (CDC1 3 ,5): 0.75-1.0 (m,24H), 1.05-1 .8 (m,39H), 
2.65-3.2 (m,24H), 4.65-4.75 (m) and 4.9-5.5 (m) (10H), 
6.8-6.9 (m,4H),7.0-7.15 (m,4H),7.3-7.4 (m,5H) 

IR (KBr): 1738,1694,1663 cm" 1 

FAB-MS: 1323 [M+H] + 
Preparation 57 

Boc-MeLeu-D-p-PipPhLac-MeLeu-D-Lac-MeLeu-D-p- 
PipPhLac-MeLeu-D-Lac-OBzl (1.17 g) was used instead of 
Boc-MeLeu-D-p-Me^NPhLac-OBzl. Except above matter, 
Boc-MeLeu-D-p-PipPhLac-MeLeu-D-Lac-MeLeu-D-p- 
PipPhLac-MeLeu-D-Lac-OH (1.11 g) was obtained accord- 
ing to a similar manner to that of Preparation 25. 

IR (KBr): 1739,1693,1662 cm" 1 
Preparation 58 

Boc-MeLeu-D-p-PipPhLac-MeLeu-D-Lac-MeLeu-D-p- 
PipPhLac-MeLeu-D-Lac-OH (1.10 g) was used instead of 
Boc-MeLeu-D-p-Me 2 NPhLac-MeLeu-D-Lac-OBzl. Except 
above matter 3HCl.H-MeLeu-D-p-PipPhLac-MeLeu-D- 
Lac-MeLeu-D-p-PipPhLac-MeLeu-D-Lac-OH (1.24 g) was 
obtained according to a similar manner to that of Preparation 
28. 

IR (KBr): 1742,1652 cm -1 
Preparation 59 

Under nitrogen atmosphere, to a suspended solution of 
anhydrous tetrahydrofuran (1 ml) and metal magnesium (0.3 
g) was added dropwise a solution of 4-(2-methoxyethoxy) 
bromobenzene (2.9 g) in anhydrous tetrahydrofuran (15 ml) 
at room temperature. After the dropping, the solution was 
heated under reflux at 100° C. for 15 minutes, and then the 
residue was cooled down to -10° C, added to cuprous 
bromide.dimethylsulfide complex (1.29 g), and stirred for 30 
minutes at -5° C.~3° C. Further, it was cooled down to -60° 
C, and the solution (5 ml) of benzyl (R)-2,3-cpoxypropi- 
onate (0.74 g) in anhydrous tetrahydrofuran was added 
dropwise for 30 minutes and stirred for 1 and Vi hour 
successively. To the solution were added saturated aqueous 
ammonium chloride (10 ml), and water (50 ml), and was 
extracted with ethyl acetate (100 mlx2). After washing the 
ethyl acetate layer with saturated brine, the solution was 
dried over sodium sulfate and evaporated in vacuo. The 
solvent was evaporated in vacuo, the resultant crude product 
was purified by silica get chromatography, and el u ted with 
mixture of ethyl acetate and hexane (1:3, v/v). The fractions 
containing the desired product were combined and evapo- 
rated in vacuo to obtain benzyl (R)-4-(2-methoxyethoxy) 
phenyl lactic acid (1.09 g). 

NMR (CDC1 3 ,8): 2.92 (dd,lH),3.06 (dd,lH),3.47 (s,3H), 
3.74 (t,2H),4.08 (t,2H),4.45 (dd,lH),5.17 (s,2H),6.8 (d,2H), 
7.0 (d,2H),7.29-7.48 (m,5H) 
Preparation 60 

H-D-p-MEPhLac-OBzl (0.92 g) was used instead of H-D- 
p-Me^NPhLac-OBzl. Except above matter, Boc-MeLeu-D- 
p-MEPhLac-MeLeu-D-Lac-OBzI (1.15 g) was obtained 
according to a similar manner to that of Preparation 24. 

NMR (CDC1 3 ,8): 0.90 (d,6H), 1.4- 1.65 (m,12H),2.6-2.7 
(m,3H),3.01-3.12 (m,2H),3.45 (s,3H),3.67-3.78 (m,2H), 
4.02-4.12 (m,2H),4.62-5.22 (m,4H),6.77-6.86 (m,2H), 
7.02-7.12 (m,2H),7.22-7.4 (m,5H) 

FAB-MS: 458 [M-Boc+H] + 
Preparation 61 

Boc-MeLeu-D-p-MEPhLac-OBzl (1.5 g) was used 
instead of Boc-MeLeu-D-p-Me^NPhLac-OBzl. Except 
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above matter Boc-MeLeu-D-p-MEPhLac-OH (1.29 g) was 
obtained according to a similar manner to that of Preparation 
25 

NMR (CDC1 3 ,8): 0.82-1.03 (m f 6H), 1.38-1 .8 (m,12H), 
2.7-2.9 (m,3H), 3.0-3.3 (m,2H),3.45 (s,3H),3.65-3.78 5 
(m,2H),4.05-4.17 (m,2H),4.4-4.51 (m) and 4.63-4.77 (m) 
(lH),5.2-5.38 (m,lH),6.85 (d,2H),7.13 (d,2H) 
Preparation 62 

Boc-MeLeu-D-p-MEPhLac-OH (1.29 g) was used 
instead of Boc-MeL^u-D-p-MesNPhLac-OH, Except above 10 
matter B oc-MeLeu-D-p-MEPhLac-MeLeu-D-Lac-OBzl 
(1.87 g) was obtained according to a similar manner to that 
of Preparation 26. 

NMR (CDC1 3 ,6): 0.80-0.95 (m,12H),1.4~1.7 (m,18H), 
2.79-2.97 (m,6H), 3.01-3.09 (m,2H),3.45 (s,3H),3.64-3.79 15 
(m,2H),4.02-4.17 (m,2H), 4.6-4.8 (m) and 4.9-5.43 (m) 
(6H),6.85 (d,2H),7.07-7.19 (m,2H),7.3-7.42 (m,5H) 

FAB-MS; 657 [M-Boc+Hf 
Preparation 63 

Boc-MeLeu-D-p-MEPhLac-MeLeu-D-Lac-OBzl (0.85 g) 20 
was used instead of Boc-MeLeu-D-p-Me 2 NPhLac-OBzl. 
Except above matter, Boc-MeLeu-p-MEPhLac-MeLeu-D- 
Lac-OH (0.67 g) was obtained according to a similar manner 
to that of 

Preparation 25. 25 

NMR (CDC1 3 ,S): 0.8O-0.99 (m,12H),1.4-1.7 (m,18H), 
2.76-2.95 (m,6H), 3.0-3.19 (m,2H),3.45 (s,3H),3 .74—3.8 
(m,2H),4.04-4.18 (m,2H),4.65-4,9 (m) and 5.12-5.39 (m) 
(4H),6.83 (d,2H),7.15 (d,2H) 

Preparation 64 30 

Boc-MeLeu-D-p-MEPhLac-MeLeu-D-Lac-OBzl (0.86g) 
was used instead of Boc-MeLeu-D-p-Me 2 NPhLac-MeLeu- 
D-Lac-OBzl. Except above matter HCl.H-MeLeu-D-p-ME- 
PhLac-MeLeu-D-Lac-OBzl (0.86 g) was obtained according 
to a similar manner to that of Preparation 28. 35 

NMR (CDC1 3 ,8): 0.79-1.03 (m,12H),1.21-2.18 (m,9H), 
2.56-2.72 (m,3H), 2.83-2.99 (m,3H),2.99-3.12 (m,2H), 
3.45 (s,3H),3.63-3.8 (m,3H),4.03-4.17 (m,2H),5.03-5.58 
(m,5H),6.86 (d,2H),7.07-7.43 (m,7H) 

Preparation 65 40 

Boc-MeLeu-D-p-MEPhLac-MeLeu-D-Lac-OH (0.66 g) 
was used instead of Boc-MeLeu-D-p-M^NPhLac-OH, 
HCl.H-MeLeu-D-p-MEPhLac-MeLeu-D-Lac-OBzl (0.84"g) 
was used instead of HCl.H-MeLeu-D-Lac-OBzl. Except 
above matter Boc-MeLeu-D-p-MEPhLac-MeLeu-D-Lac- 45 
MeLeu-D-p-MEPhLac-MeLeu-D-Lac-OBzl (1.24 g) was 
obtained according to a similar manner to that of Preparation 
26. 

NMR (CDC1 3 ,S): 0.77-1.0 (m,24H),1.15-1.79 (m,2.7H), 
2.7-3.17 (m,16H), 3.45 (s,6H),3.66-3.78 (m,4H),4.02-4.14 50 
(m,4H),4.6-4.78 (m) and 4.9-5.5 (m) (10H),6.78-6.95 
(m,4H),7.03-7.18 (m,4H),7.3-7.42 (m,5H) 

FAB-MS: 1205 [M-Boc+H] + 
Preparation 66 

Boc-MeLeu-D-p-MEPhLac-MeLeu-D-Lac-MeLeu-D-p- 55 
MEPhLac-MeLeu-D-Lac-OBzl (1 .22 g) was used instead of 
Boc-MeLeu-D-p-M^NPhLac-OBzl. Except above matter 
Boc-MeLeu-D-p-MEPhLac-MeLeu-D-Lac-MeLeu-D-p- 
MEPhLac-MeLeu-D-Lac-OH (1.03 g) was obtained accord- 
ing to a similar manner to that of Preparation 25. 60 

NMR (CDC1 3 ,5): 0.77-1.02 (m,24H),1.18-1.8 (m,2.7H), 
2.7-3.09 (m,16H), 3.45 (s,6H),3.65-3.8 (m,4H),3. 98^1.1 7 
(m,4H),4.58-5.77 (m,5H), 6.84 (d,4H),7.14 (d,4H) 
Preparation 67 

Under nitrogen atmosphere, at -15° C, to dichlo- 65 
romethane solution of (R)-isopropylidene glycerol (2 g) and 
triethylamine (5.05 ml) was added dropwise dichlo- 



romethane solution of trifluoromethanesulfonic anhydride 
(3.05 ml). After stirring for half an hour successively, 
dichloromethane was added and the mixture was washed 
with water, saturated aqueous sodium bicarbonate, saturated 
brine and dried over anhydrous sodium sulfate and filtrated 
with silica gel. The solvent was evaporated in vacuo and 
azeotroped by toluene to gain the crude product of triflate. 
To tetrahydrofuran solution of magnesium (0.61 g) was 
added dropwise tetrahydrofuran solution of 2-bromoanisole 
(2.82 ml), and for half an hour it was heated under reflux. 
Under ice-cooling, the copper bromide dimethyl sulfide com- 
plex (0.99 g) was then added. Further tetrahydrofuran solu- 
tion of the above crude product of triflate was added 
dropwise and stirred for 2 hours successively, aqueous 
ammonium chloride was added, and was extracted with 
ethyl acetate. The extract was dried magnesium over sodium 
sulfate. The solvent was evaporated in vacuo, the resultant 
crude product was purified by silica gel column chromatog- 
raphy, and eluted with mixture of ethyl acetate and hexane 
(4:1, v/v). The fractions containing the desired product were 
combined and evaporated in vacuo to obtain (R)-4-(2- 
methoxybenzyl)-2,2-dimethyl-l,3-dioxolane (2.25 g). 

NMR (CDC1 3 ,8): 1.35 (s,3H),1.44 (s,3H),2.81 (dd,lH), 
3.02 (dd,lH),3.66 (dd,lH),3,81 (s,3H),3.88 (dd,lH),4.37 
(dt, lH),6.79-6.93 (m,2H),7. 13-7.25 (m,2H) 
Preparation 68 

(R)-4-(2-methoxybenzyl)-2,2-dimethyl- 1 ,3-dioxolane 
(2.2 g) was dissolved in ethanol (20 ml) and to 6N-aqueous 
hydrochloric acid solution was added and stirred for 2 hours 
at room temperature. After evaporating ethanol in vacuo, 
water was added and extracted with ethyl acetate. After 
washing with aqueous saturated sodium bicarbonate solu- 
tion, it was dried over sodium sulfate and evaporated in 
vacuo to give (R)-3-(2- methoxyphenyl)propane-l,2-diol 
(1-62 g). 

NMR (CDC1 3 ,6): 2.75-2.93 (m,2H),3. 40-4.00 (m,3H), 
3.85 (s,3H),6.82-6.97 (m,2H),7. 12-7.28 (m,2H) 
Preparation 69 

Under ice-cooling, to a solution of (R)-3-(2-methoxyphe- 
nyl)propane-l,2-diol (1.62 g) and imidazole (0.92 g) in 
dimethylformarnide was added t-butyldimethylsilyl chloride 
(1.36 g), and stirred for 15minutes successively. The reac- 
tion solution was poured into water, extracted with ethyl 
acetate, and dried over sodium sulfate. After the solvent was 
evaporated in vacuo, the gained crude product was purified 
by silica gel column chromatography, and it was eluted with 
a mixed solvent of hexane and ethyl acetate (7:1, v/v). The 
fractions containing the desired product were combined and 
evaporated in vacuo to obtain (R)-l-t-butyldimethylsiloxy- 
3-(2-methoxyphenyl)-2-propanol (2.22 g). 

NMR (CDC1 3 ,8): 0.063 (s,6H),0.91 (s,9H),2.59 (d,lH), 
2.78-2.84 (m,2H), 3.45-3.68 (m,2H),3.88 (s,3H),3.89-3.97 
(m,lH),6.83-6.94 (m,2H),7. 16-7.26 (m,2) 
Preparation 70 

Under ice-cooling, to a dichloromethane solution of (R)l- 
t-butyldimethylsiloxy-3-(2-methoxyphenyl)-2-propanol 
(2.2 g) were added diisopropylethylamine (2.59 ml) and 
methoxymethylchloride (0.85 ml) and stirred at room tem- 
perature for 18 hours. After evaporating dichloromethane in 
vacuo, water was added, extracted with ethyl acetate, and 
dried over magnesium sulfate. The solvent was evaporated 
in vacuo and the resultant crude product was purified by 
silica gel column chromatography, and it was eluted with a 
mixed solvent of hexane and ethyl acetate (6:1, v/v). The 
fractions containing the desired product were combined and 
evaporated in vacuo to obtain (R)-l-t-butyldimethylsiloxy- 
2-methoxymethoxy-3-(2-methoxyphenyl)propane (2.22 g). 
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NMR (CDC1 3 ,5): 0.04 (s,6H),0.89 (s,9H),2.68 (dd,lH), 
2.91 (dd,lH),3.15 (s,3H),3.63 (d,2H).3.79 (s,3H),3.82-3.99 
(m,lH),4.52 (d,lH),4.67 (d,lH), 6.80-6.91 (m,2H), 
7.11-7.26 (m,2H) 
Preparation 71 

Under ice-cooling, to a tetrahydrofuran solution of (R)- 
l-t-butyldimethylsiloxy-2-methoxymethoxy-3-(2-methox- 
yphenyl) propane (2.2 g) was added a solution of n tetrabu- 
tylammonium fluoride (1 mol/1, 6.46 ml) in tetrahydrofuran 
and stirred for 2 hours successively. After tetrahydrofuran 
was evaporated in vacuo, water was added, extracted with 
ethyl acetate, and dried over magnesium sulfate. The solvent 
was evaporated in vacuo, the gained crude product was 
purified by silica gel column chromatography, and eluted 
with a mixed solvent of hexane and ethyl acetate (1:1, v/v). 
The fractions containing the desired product were combined 
and evaporated in vacuo to obtain (R)-2-methoxymethoxy- 
3-(2-methoxyphenyl)-l-propanol (1.51 g). 

NMR (CDC1 3 ,8): 2.85 (d,2H),3.36 (s,3H),3.41-3.70 
(m,2H),3.83 (s,3H), 3.82-3.98 (m,lH),4.62 (d,lH),4.68 
(d,lH),6.83-6.92 (m,2H),7. 12-7.26 (m f 2H) 
Preparation 72 

To dimethylformamide solution (37.5 ml) of (R)-2-meth- 
oxymethoxy-3-(2-methoxyphenyl)-l-propanoI (1.5 g) was 
added pyridinium dichromate (8.73 g) and stirred for 15 
hours at room temperature. To the reaction solution was 
added silica gel and ethyl acetate. The mixture was filtered 
through silica gel. The solvent was evaporated in vacuo, 
ethyl acetate-benzene (1:1) was added, washed with water 
and dried over magnesium sulfate. After the solvent was 
evaporated in vacuo, tetrahydrofuran (6 ml), 6N-aqueous 
hydrochloric acid (6 ml) was added and stirred for 2 hours 
at 50° C. After tetrahydrofuran was evaporated in vacuo, 
water was added, extracted with ethyl acetate, washed with 
water, and dried over magnesium sulfate. After the solvent 
was evaporated in vacuo, dimethylformamide, potassium 
carbonate (0.7 g) was added and under ice-cooling, benzyl 
bromide was added dropwise. After the mixture was stirred 
for 1 and x h hour, water was added, extracted with ethyl 
acetate, and dried over magnesium sulfate. The solvent was 
evaporated in vacuo, the resultant crude product was puri- 
fied by silica gel column chromatography, and eluted with 
mixture of hexane and ethyl acetate (3:1, v/v). The fractions 
containing the desired product were combined and evapo- 
rated in vacuo to obtain benzyl (R)-2-hydroxy-3-(2-meth- 
oxyphenyl)propionate (1.02 g). 

NMR (CDC1 3 ,8): 2.92 (d,lH),3.03 (dd,lH),3.18 (dd,lH), 
3.83 (s,3H),4.46-4.58 (m,lH),5.11 (d,lH),5.19 (d,lH), 
6.83-6.91 (m,2H),7. 18-7.38 (m,7H) 

E1~MS:286 [M] + 
Preparation 73 

H-D-o-MeOPhLac-OBzl (1 g) was used instead of H-D- 
p-Me 2 NPhLac-OBzl. Except above matter, Boc-MeLeu-D- 
o-MeOPhLac-OBzl (1.73 g) was obtained according to a 
similar manner to that of Preparation 24. 

NMR (CDC1 3 ,5): 0.88 (d,6H),1.18-1.65 (m,12H), 
2.58-2.78 (m,3H),2.98-3.38 (m,2H),3.79 (s,3H),4.66-5.00 
(m,lH),5.08-5.18 (m,2H),5.20-5.40 (m,lH),6.76-6.89 
(m,2H),7.07-7.40 (m,7H) 
Preparation 74 

Boc-MeLeu-D-o-MeOPhLac-OBzl (1.7 g) was used 
instead of Boc-MeLeu-D-p-M&iNPhLac-OBzl. Except 
above matter, Boc-MeLeu-D-o-MeOPhLac-OH (1.54 g) 
was obtained according to a similar manner to that of 
Preparation 25. 

NMR (CDC1 3 ,5): 0.80-0.95 (m,6H), 1.20-1. 62 (m,12H), 
2.69-2.74 (m,3H), 3.02 (dd,lH),3. 3 1-3.43 (m,lH),3.82 
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(s,3H),4.51-4.72 (m,lH),5.25-5.43 (m,lH),6.80-6.92 
(m,2H),7.1 1-7.26 (m,2H) 
Preparation 75 

Boc-MeLeu-D-o-MeOPhLac-OH (1.5 g) was used 
instead of Boc-MeLeu-D-p-Me 2 NPhLac-OH. Except above 
matter, Boc-MeLeu-D-o-MeOPhLac-MeLeu-D-Lac-OBzl 
(2.09 g) was obtained according to a similar manner to that 
of Preparation 26. 

NMR (CDC1 3 ,5): 0.82-0.99 (m, 12H), 1.20-1. 80 {m,18H), 
2.70-3.34 (m, 8H),3.84 (s) and 3.79 (s) (3H),4.59-5.58 
(m,6H),6.81-6.92 (m,2H),7. 13-7.35 
Preparation 76 

Boc-MeLeu-D-o-MeOPhLac-MeLeu-D-Lac-OBzl (1 g) 
was used instead of Boc-MeLeu-D-p-M^NPhLac-OBzl . 
Except above matter, Boc-MeLeu-D-o-MeOPhLac-MeLeu- 
D-Lac-OH (0.98 g) was obtained according to a similar 
manner to that of 
Preparation 25. 

NMR (CDC1 3 ,S): 0.82-1.01 (m,12H),1.10-l,78 (m,18H), 
2.69-3.21 (m,8H), 3.86 (s,3H),4.62-5.92 (m,4H),6. 8 1-6.92 
(m,2H),7. 12-7.26 (m,2H) 
Preparation 77 

Boc-MeLeu-D-o-MeOPhLac-MeLeu-D-Lac-OBzl (1 g) 
was used instead of Boc-MeLeu-D-p-Me 2 NPhLac-MeLeu- 
D-Lac-OBzl. Except above matter, HCl.H-MeLeu-D-o 
MeOPhLac-MeLeu-D-Lac-OBzl (0.94 g) was obtained 
according to a similar manner to that of Preparation 28. 

NMR (CDC1 3 ,5): 0.68-1.01 (m,12H),1.10-1.98 (m,9H), 
2.56-3.40 (m,8H), 3.67-3.82 (m,lH),3.84 (s,3H),4.95-5.72 
(m,5H),6.81-6.93 (m,2H), 7.15-7.36 (m,7H) 
Preparation 78 

Boc-MeLeu-D-o-MeOPhLac-MeLeu-D-Lac-OH (0.98 g) 
was used instead of Boc-MeLeu-D-p-Me^NPhLac-OH, and 
HCl.H-MeLeu-D-o-MeOPhLac-MeLeu-D-Lac-OBzl (0.94 
g) was used instead of HCl.H-MeLeu-D-Lac-OBzl. Except 
above matter, Boc-MeLeu-D-o-MeOPhLac-MeLeu-D-Lac- 
MeLeu-D-o-MeOPhJLac-MeLeu-D-Lac-OBzl (1.26 g) was 
obtained according to a similar manner to that of Preparation 
26. 

NMR (CDC1 3 ,5): 0.79-1.00 (m,24H),1.19-1.82 
(m,2.7H),2. 72-3.19 (m,16H), 3.79-3.92 (m,6H),4.61-5.62 
(m,10H),6.77-6.93 (m,4H),7. 17-7.38 (m,9H) 
Preparation 79 

Boc-MeLeu-D-o-MeOPhLac-MeLeu-D-Lac-MeLeu-D- 
o-MsCPhLsc-MeLeu^D-Lac-OBzl (1.25g) was used instead 
of Boc-MeLeu-D-p-Me 2 NPhLac-OBzl. Except above mat- 
ter, Boc-MeLeu-D-o-MeOPhLac-MeLeu-D-Lac-MeLeu-D- 
o-MeOPhLac-MeLeu-D-Lac-OH (1.24 g) was obtained 
according to a similar manner to that of Preparation 25. 

NMR (CDC1 3 ,8): 0.78-1.00 (m,24H),1.15-1.82 (m,2H), 
2.62-3.22 (m,16H), " 3.85 (s,6H),4.42-5.90 (m,8H), 
6.80-6.92 (m,4H),0, 15-7.26 (m,4H) 
Preparation 80 

3-bromoanisole (2.82 ml) was used instead of 2-bro- 
moahisole. Except above matter, (R)-4-(3-methoxybenzyl)- 
2,2-dimethyl-l,3-dioxolane (2.25 g) was obtained according 
to a similar manner to that of Preparation 67. 

NMR (CDC1 3 ,8): 1.36 (s,3H),1.44 (s,3H),2.73 (dd,lH), 
3.00 (dd,lH),3.61 (dd,lH),3.79 (s,3H),3.97 (dd,lH),4.32 
(dt,lH),6.76-6.82 (m,3H),7.17-7.23 (m.lH) 
Preparation 81 

(R)-4-(3-methoxybenzyl)-2,2-dimethyl- 1 ,3-dioxolane 
(1.3 g) was used instead of (R)-4-(2-methoxybenzyl)-2,2- 
dimethyl-1 ,3-dioxolane. Except above matter, (R)-3-(3- 
methoxyphenyl)propane-l,2-diol (1 g) was obtained accord- 
ing to a similar manner to that of Preparation 68. 

NMR (CDC1 3 ,8): 1.93 (t,lH),2,06 (d,lH),2.67-2.82 
(m,2H),3.47-3.79 (m,2H),3.81 (s,3H),3.90-4.02 (m,lH), 
6.77-6.84 (m,3H),7.20-7.28 (m,lH) 
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Preparation 82 

(R)-3-(3-methoxyphenyl)propane-l,2-diol (0.99 g) was 
used instead of (R)-3-(2-methoxyphenyl)propane-l,2-diol. 
Except above matter, (12)-l-t-butyldiraethylsiloxy-3-(3- 
methoxyphenyl)-2-propanol (1.4 g) was obtained according 5 
to a similar manner to that of Preparation 69. 

NMR (CDC1 3 ,8): 0.065 (s,6H),0.91 (s,9H),2.40 (d,lH), 
2.75 (d,2H),3.45 (dd,lH),3.61 (dd,lH),3.79 (s,3H), 
3.85-4.00 (m,lH),6.75-6.83 (m,3H),7. 17-7.26 (m,lH) 
Preparation 83 10 

(R)- 1 -t-butyIdimethylsiloxy-3-(3-methoxyphenyl)-2-pro- 
panol (1.4 g) was used instead of (R)-l-t-butyldimethylsi- 
loxy-3-(2-methoxyphenyl)-2-propanol. Except above matter 
(R)- 1 -t-butyldimethylsiloxy-2-methoxymethoxy 3-(3-meth- 
oxyphenyl)propane (1.5 g) was obtained according to a 15 
similar manner to that of Preparation 70. 

NMR (CDC1 3 ,S): 0.07 (s,6H),0.91 (s,9H),2.71 (dd,lH), 
2.89 (dd,lH),3.16 (s,3H),3.53-3.68 (m,2H),3.80 (s,3H), 
3.79-3.90 (m,lH),4.51 (d,lH),4.68 (d,lH),6.72-6.85 
(m,3H),7. 11-7.20 (m,lH) 20 
Preparation 84 

(R)- 1 - t-buty ldimethyl siloxy-2-methoxy methox y - 3 -( 3 - 
methoxyphenyl)propane (1.5 g) was used instead of (R)-lt- 
butyldimethylsiloxy-2-methoxymethoxy-3-(2-methoxyphe- 
nyl)propane. Except above matter, (R)-2-methoxymethoxy- 25 
3-(3-methoxyphenyl)-l-propanoI (0.93 g) was obtained 
according to a similar manner to that of Preparation 71. 

NMR (CDC1 3 ,8): 2.69-2.92 (m,2H),3.35 (s,3H), 
3.45-3.68 (m,2H),3.79 (s,3H),3.70-3.86 (m,lH),4.57 
(d,lH),4.68 (d,lH),6.73-6.83 (m,3H),7. 16-7.26 (m,lH) 30 
Preparation 85 

(R)-2-methoxymethoxy-3-(3-methoxyphenyl)- 1 -pro- 
panol (0.93 g) was used instead of (R)-2-methoxymethoxy- 
3-(2-methoxyphenyl)-l-propanol. Except above matter, 
benzyl (R)-2-hydroxy-3-(3-methoxyphenyl)propionate 35 
(0.61 g) was obtained according to a similar manner to that 
of Preparation 72. 

NMR (CDCl 3l 6): 2.72 (d,lH),2.95 (dd,lH),3.10 (dd,lH), 
3.77 (s,3H),4.41-^,55 (m,lH),5.18 (s,2H),6.7 1-6.80 
(m,3H) t 7. 13-7.39 (m,6H) 40 
Preparation 86 

H-D-m-MeOPhLac-OBzl (0.6 g) was used instead of 
HD-p-M^NPhLac-OBzl. Except above matter, Boc-Me- 
Leu-D-m-MeOPhLac-OBzl (1.06 g) was obtained according 
to a similar manner to that of Preparation 24. 45 

NMR (CDC1 3 ,S): 0.89 (d,6H), 1.26-1 .57 (m,12H), 
2.62-2-2.75 (m,3H),3.02-3.22 (m,2H),3.76 (s,3H), 
4.62-5.30 (m,4H),6.73-6.79 (m,3H),7. 14-7.34 (m,6H) 
Preparation 87 

Boc-MeLeu-D-m-MeOPhLac-OBzl (lg) was used instead 50 
of Boc-MeLeu-D-p-MejNPhLac-OBzl. Except above mat- 
ter, Boc-MeLeu-D-m-MeOPhLac-OH (0.93 g) was obtained 
according to a similar manner to thai of Preparation 25. 

NMR (CDC1 3 ,8): 0.82-0.98 (m,6H),1.3O-1.80 (m,12H), 
2.64-2.80 (m,3H), 3.03-3.32 (m,2H),3.79 (s,3H),4.42-5.40 55 
(m,2H),6.76-6.84 (m,3H), 7.16-7.26 (m,lH) 
Preparation 88 

Boc-MeLeu-D-m-MeOPhLac-OH (0.93 g) was used 
instead of Boc-MeLeu-D-p-Me 2 NPhLac-OH. Except above 
matter, Boc-MeLeu-D-m-MeOPhLac-MeLeu-D-Lac-OBzl 60 
(1.28 g) was obtained according to a similar manner to that 
of 

Preparation 26. 

NMR (CDC1 3 ,5): 0.82-0.99 (m,12H), 1.20-1 .75 (m,l 8H), 
2.75-2.92 (m,6H), 3.00-3.20 (m,2H),3.78 (s,3H),4.62-5.50 65 
(m,6H),6.76-6.84 (m,3H), 7.17-7.39 (m,6H) 
Preparation 89 



32 

Boc-MeLeu-D-m-MeOPhLac-MeLeu-D-Lac-OBzl (0.64 
g) was used instead of Boc-MeLeu-D-p-M^NPhLac-OBzl. 
Except above matter, Boc-MeLeu-D-m-MeOPhLac-Me- 
Leu-D-Lac-OH (0.6 g) was obtained according to a similar 
manner to that of Preparation 25. 

NMR (CDC1 3 ,8): 0.80-0,98 (m,12H) t 1.10-1.75 (m,18H), 
2.73-3.22 (m,8m), 3.78 (s,3H),4.60-5.85 (m,4H),6.75-6.85 
(m,3H),7. 18-7.25 (m,lH) 
Preparation 90 

Boc-MeLeu-D-m-MeOPhLac-MeLeu-D-Lac-OBzl (0.61 
g) was used instead of Boc-MeLeu-D-p-MeaNPhLac-Me- 
Leu-D-Lac-OBzl. Except above matter, HCl.H-MeLeu-D- 
m-MeOPhLac-MeLeu-D-Lac-OBzl (0.6 g) was obtained 
according to a similar manner to that of Preparation 28. 

NMR (CDC1 3 ,8): 0.62-1.00 (m,12H),1.10-1.98 (m,9H), 
2.56-3.10 (m,8H), 3.70-3.82 (m,lH),3.79 (s,3H),5.02-5.59 
(m,5H),6.75-6.90 (m,3H), 7.15-7.40 (m,6H) 
Preparation 91 

Boc-MeLeu-D-m-MeOPhLac-MeLeu-D-Lac-OH (0.6 g) 
was used instead of Boc-MeLeu-D-p-M^NPhLac-OH and 
HCl.H-MeLeu-D-m-MeOPhLac-MeLeu-D-Lac-OBzl (0.6 
g) was used instead of HCl.H-MeLeu-D-Lac-OBzl. Except 
above matter, Boc-MeLeu-D-m-MeOPhLac-MeLeu-D-Lac- 
MeLeu-D-m-MeOPhLac-MeLeu-D-Lac-OBzl (0.82 g) was 
obtained according to a similar manner to that of Preparation 
26. 

NMR (CDC1 3 ,8): 0.70-1.02 (m,24H),L20-1.79 
(m,2.7H),2.70-3.19 (m,16), 3.78 (s,6H),5.0 1^5.60 (m,10H), 
6.70-6.92 (m,6H),7.1 8-7.34 (m,7H) 
Preparation 92 

Boc-MeLeu-D-m-MeOPhLac-MeLeu-D-Lac-MeLeu-D- 
m-MeOPhLac-MeLeu-D-Lac-OBzl (0.82 g) was used 
instead of Boc-MeLeu-D-p-M^NPhLac-OBzl." Except 
above matter, Boc-MeLeu-D-m-MeOPhLac-MeLeu-D-Lac- 
MeLeu-D-m-MeOPhLac-MeLeu-D-Lac-OH (0.79 g) was 
obtained according to a similar manner to that of Preparation 
25. 

NMR (CDC1 3 ,8): 0.75-1.00 (m,24H), 1.10- 1.80 
(m,2.7H),2.60-3.19 (m,16H), 3.78 (s,6H),4.58-5.78 
(m,8H),6.7 1-6.90 (m,6H),7. 12-7.35 (m,2H) 
Preparation 93 

l-bromo-3,4-dimethoxybenzene (1.83 g) was used 
instead of 4-(2-methoxyethoxy) bromobenzene. Except 
above matter, benzyl (R)-2-hydroxy-3-(3,4-dimethoxyphe- 
nyl)propionate (0.23 g) was obtained according to a similar 
manner to that of 
Preparation 59. 

NMR (CDC1 3 ,8): 2.71 (d,lH),2.93 (dd,lH),3.08 (dd,lH), 
3.79 (s,3H),3.85 (s,3H), 4.42-4.55 (m,lH),5.19 (s,2H), 
6.65-6.76 (m,3H),7.26~7.40 (m,5H) 
Preparation 94 

H-D-3,4-DMOPhLac-OBzl (0.23 g) was used instead of 
H-D-p-M^NPhLac-OBzl. Except above matter, Boc-Me- 
Leu-D-3,4-DMOPhLac-OBzl (0.34 g) was obtained accord- 
ing to a similar manner to that of Preparation 24. 

NMR (CDC1 3 ,S): 0.89 (d,6H), 1.39-1. 62 (m,12H), 
2.62-2.73 (m,3H),3.0-3.19 (m,2H),3.82 (s,3H),3.85 (s,3H), 
4.62-5.32 (m,4H),6.65-6.80 (m,3H), 7.20-7.40 (m,5H) 
Preparation 95 

Boc-MeLeu-D-3,4-DMOPhLac-OBzl (0.34 g) was used 
instead of Boc-MeLeu-D-p-Me 2 NPhLac-OBzl. Except 
above matter, Boc-MeLeu-D-3,4-DMOPhLac-OH (0.3 g) 
was obtained according to a similar manner to that of 
Preparation 25. 

NMR (CDC1 3 ,8): 0.85-0.96 (m,6H),1.42 (s,9H), 
1.22-1.69 (m,3H),2.73-2.82 (m,3H),2.95-3.22 (m,2H),3.85 
(s,3H),3.87 (s,3H),4.38-4.70 (m,lH), 5.21-5.39 (m.lH), 
6.72-6.83 (m,3H) 
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Preparation 96 

Boc-MeLeu-D-3,4-DMOPhLac-OH (0.3 g) was used 
instead of Boc-MeLeu-D-p-Me 2 NPhLac-OH. Except above 
matter, Boc-MeLeu-D-3,4-DMOPhLac-MeLeu-D-Lac- 
OBzl (0.41 g) was obtained according to a similar manner to 5 
that of 

Preparation 26. 

NMR (CDC1 3 ,5): 0.82-0.98 (m,12H), 1.35- 1.69 (m,18H), 
2.77-3.15 (m,8H), 3.85 (s,3H),3.87 (s,3H),4.62-5.48 
(m,6H),6,72-6.80 (m,3H),7.26-7.39 (m,5H) 
Preparation 97 

Boc-MeLeu-D-3,4-DMOPhLac-MeLeu-D-Lac-OBzl 
(0.2 g) was used instead of Boc-MeLeu-D-p-MejNPhLac- 
OBzl. Except above matter, Boc-MeLeu-D-3,4- 
DMOPhLac-MeLeu-D-Lac-OH (0.2 g) was obtained 
according to a similar manner to that of Preparation 25. 15 

NMR (CDCl 3t 5): 0.79-1.00 (m,12H),1.24-1.80 (m,18H), 
2,74-3.16 (m,8H), 3.85 (s,3H),3.87 (s,3H),4.59-5.78 
(m,4H),6.77 (s,3H) 
Preparation 98 

Boc-MeLeu-D-3 ,4-DMOPhLac-MeLeu-D-Lac-OBzl 20 
(0.2 g) was used instead of Boc-MeLeu-D-p-Me2NPhLac- 
MeLeu-D-Lac-OBzl. Except above matter, HCl.H-MeLeu- 
D-3,4-DMOPhLac-MeLeu-D-Lac-OBzl (0.18 g) was 
obtained according to a similar manner to that of Preparation 
28. 25 

NMR (CDC1 3 ,8): 0.78-0.98 (m,12H), 1.20-2.00 (m,9H), 
2.62-3.15 (m,8H), 3.69-3.82 (m,lH),3.85 (s,3H),3.87 
(s,3H),5.02-5.60 (m,5H),6.74-6.82 (m,3H),7.22-7.38 
(m,5H) 

Preparation 99 30 

Boc-MeLeu-D-3,4-DMOPhLac-MeLeu-D-Lac-OH (0.2 
g) was used instead of Boc-MeLeu-D-p-Me^NPhLac-OH, . 
and HCl.H-MeLeu-D-3,4-DMOPhLac-MeLeu-D-Lac-OBzl 
(0.18 g) was used instead of HCl.H-MeLeu-D-Lac-OBzl. 
Except above matter, Boc-MeLeu-D-3,4-DMOPhLac-Me- 35 
Leu-D-Lac-MeLeu-D-3,4-DMOPhLac-MeLeu-D-Lac- 
OBzl (0.27 g) was obtained according to a similar manner to 
that of Preparation 26. 

NMR (CDC1 3 ,S): 0.7O-1.00 (m,24H), 1.20-1. 79 
(m,2.7H),2.72-3.18 (m,16H), 3.84 (s,6H),3.86 (s,6H), 40 
4.62-5.48 (m,10H),6,72-6.83 (m,6H),7.21- 7.40 (m t 5H) 
Preparation 100 

Boc-MeLeu-D-3,4-DMOPhLac-MeLeu-D-Lac-MeLeu- 
D-3,4-DMOPhLac-MeLeu-D-Lac-OBzl (0.26 g) was used 
instead of Boc-MeLeu-D-p-Me 2 NPhLac-OBzl. Except 45 
above matter, Boc-MeLeu-D-3,4-DMOPhLac-MeLeu-D- 
Lac-MeLeu-D-3,4-DMOPhLac-MeLeu-D-Lac-OH (0.26 g) 
was obtained according to a similar manner to that of 
Preparation 25. 

NMR (CDC1 3 ,5): 0.76-1.02 (m,24H), 1.32-1. 75 50 
(m,2.7H),2.72-3.20 (m,16H), 3.85 (s,6H),3.87 (s t 6H), 
4.60-5.70 (m,8H),6.72-6.80 (m,6H) 
Preparation 101 

J -bromo-2,4-dimethoxybenzene (2.93 g) was used 
instead of 4-(2-methoxyethoxy)bromobenzene. Except 55 
above matter, benzyl (R)-2-hydroxy-3-(2,4-dimethoxyphe- 
nyOpropionate (1.28 g) was obtained according to a similar 
manner to that of 
Preparation 59. 

NMR (CDC1 3 ,5): 2.87 (d,lH),2.96 (dd,lH),3.10 (dd.lH), 60 
3.76 (s,3H),3.78 (s,3H),4.43^.53 (m,lH),5.12 (d,lH),5.19 
(d,lH),6.36-6.43 (m,2H),6.99 (d,lH),7.21-7.40 (m,5H) 
Preparation 102 

H-D-2,4-DMOPhLac-OBzl (1.27 g) was used instead of 
H-D-p-Me 2 NPhLac-OBzl. Except above matter, Boc-Me- 65 
Leu-D-2,4-DMOPhLac-OBzl (2.16 g) was obtained accord- 
ing to a similar manner to that of Preparation 24. 



NMR (CDC1 3 ,5): 0.89 (d,6H), 1.36- 1.60 (m,12H), 
2.61-2.70 (m,3H),2.92-3.29 (m,2H),3.76 (s,3H),3.77 
(s,3H),4.60-5.35 (m,4H),6.3 1-16.40 (m, 2H),6.97 (d,lH), 

7.19- 7,40 (m,5H) 
Preparation 103 

Boc-MeLeu-D-2,4-DMOPhLac-OBzl (2.15 g) was used 
instead of Boc-MeLeu-D-p-M&jNPhLac-OBzl. Except 
above matter, Boc-MeLeu-D-2,4-DMOPhLac-OH (1.61 g) 
was obtained according to a similar manner to that of 
Preparation 25. 

NMR (CDCi 3 ,8): 0.82-0.93 (m,6H), 1.38-1 .62 (m,12H), 
2.73 (brs,3H), 2.91-3.39 (m,2H),3.78 (s,6H),4.58-4.70 
(m,lH),5.20-5.39 (m,lH),6.37-6.44 (m,2H),7.03 (o\lH) 
Preparation 104 

Boc-MeLeu-D-2,4-DMOPhLac-OH (1.6 g) was used 
instead of Boc-MeLeu-D-p-Me^NPhLac-OH. Except above 
matter, Boc-MeLeu-D-2,4-DMOPhLac-MeLeu-D-Lac- 
OBzl (2.2 g) was obtained according to a similar manner to 
that of Preparation 26. 

NMR (CDC1 3 ,8): 0.8O-1.05 (m,12H), 1.32- 1.65 (m,18H), 
2.75-3.15 (m,8H), 3.78 (s,3H),3.81 (s,3H),4.6O-5.60 
(m,6H),6. 30-6.46 (m,2H),7.00-7.09 (m,lH),7.25-7.40 
(m,5H) 

Preparation 105 

Boc-MeLeu-D-2,4-DMOPhLac-MeLeu-D-Lac-OBzl 
(1.1 g) was used instead of Boc-MeLeu-D-p-Me 2 NPhLac- 
OBzl. Except above matter, Boc-MeLeu-D-2,4- 
DMOPhLac-MeLeu-D-Lac-OH (1 g) was obtained accord- 
ing to a similar manner to that of Preparation 25. 

NMR (CDC1 3 ,8): 0.8CM.00 (m,12H),1.15-1.78 (m,18H), 
2.70-3.12 (m,8H), 3.78 (s f 3H),3.83 (s,3H),4.60-5.87 
(m,4H),6.30-6.42 (m,2H),7.04 (d.lH) 
Preparation 106 

Boc-MeLeu-D-2,4-DMOPhLac-MeLeu-D-Lac-OBzl (1 
g) was used instead of Boc-MeLeu-D-p-Me 2 NPhLac-Me- 
Leu-D-Lac-OBzl. Except above matter, HCl.H-MeLeu-D- 
2,4-DMOPhLac-MeLeu-D-Lac-OBzl (0.98 g) was obtained 
according to a similar manner to that of Preparation 28. 

NMR (CDC1 3 ,S): 0.69-1.02 (m,12H),1.2O-Z00 (m,9H), 
2.58-3.20 (m,8H), 3.70-3.80 (m,lH),3.78 (s,3H),3.81 
(s,3H),5.00-5.71 (m^H),6.37-6.46 (m,2H),7.07 (d.lH), 

7.20- 7.42 (m,5H) 
Preparation 107 

Boc-MeLeu-D-2,4-DMOPhLac-MeLeu-D-Lac-OH (1 g) 
was used instead of Boc-MeLeu-D-p-Me^NPhLac-OH, and 
HCl.H-MeLeu-D-2,4-DMOPhLac-MeLeu-D-Lac-OBzl 
(0.98 g) was used instead of HCl.H-MeLeu-D-Lac-OBzl. 
Except above matter, Boc-MeLeu-D-2,4-DMOPhLac-Me- 
Leu-D-Lac-MeLeu-D-2,4-DMOPhLac-MeLeu-D-Lac- 
OBzi (1.48 g) was obtained according to a similar manner to 
that of Preparation 26. 

NMR (CDC1 3 ,8): 0.82-1.00 (m,24H),1.15-1.80 
(m,2.7H),2.75-3.21 (m,16H), 3.72-3.84 (m,12H),4.6O-5.60 
(m,10H),6.3 1-6.49 (m t 4H),7.00-7.17 (m,2H),7.21-7.40 
(m,5H) 

Preparation 108 

Boc-MeLeu-D-2,4-DMOPhLac-MeLeu-D-Lac-MeLeu- 
D-2,4-DMOPhLac-MeLeu-D-Lac-OBzl (1,45 g) was used 
instead of Boc-MeLeu-D-p-Me^NPhLac-OBzl. Except 
above matter, Boc-MeLeu-D-2,4-DMOPhLac-MeLeu-D- 
Lac-MeLeu-D-2,4-DMOPhLac-MeLeu-D-Lac-OH (1.49 g) 
was obtained according to a similar manner to that of 
Preparation 25. 

NMR (CDCl 3 ,Sd): 0.80-1.02 (m,24H), 1.20-1. 90 
(m,2.7H),2.71-3.22 (m,16H), 3.81 (s) and 3.78 (s) (12H), 
4.60-5.80 (m,8H),6.33-6.46 (m,4H), 7.01-7.15 (m,2H) 
Preparation 109 
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l-bromo-3,4-methylenedioxybenzene (2.05 ml) was used 
instead of 2-bromoanisole. Except above matter, (R)-4-(3, 
4-methylenedioxybenzyl)-2,2-dimelhyl- 1 ,3-dioxolane (L64 
g) was obtained according to a similar manner to that of 
Preparation 67. 

NMR (CDC1 3 ,8): 1.35 (s,3H),1.43 (s,3H),2.69 (dd,lH), 
2.91 (dd,lH),3.62 (dd,lH),3.97 (dd,lH),4.27 (dt,lH),5.93 
(s,2H),6.58-6.78 (m,3H) 
Preparation 110 

. ^)-2,2-dimethyl-5-(3 t 4-methylenedioxybenzyl)-l,3-di- 
oxolane (1.63 g) was used instead of (R)-2,2-dimethyl-5- 
(2-methoxybenzyl)-l,3-dioxolane. Except above matter, 
(R)-3-(3,4-methylenedioxyphenyl)propane-l,2-diol (1.37 g) 
was obtained according to a similar manner to that of 
Preparation 68. 

NMR (CDC1 3 ,5): 2.63 (dd,lH),2.72 (dd,lH),3.48 (dd, 
1H),3.67 (dd,lH), 3.80-3.96 (m,lH),5.92 (s,2H),6.58-6.78 
(m,3H) 

Preparation 111 

(R).3_(3,4-methylenedioxyphenyl)-propane- 1 ,2-diol 
(1.25 g) was used instead of (R)-3-(2-methoxyphenyl)pro- 
pane-l,2-diol. Except above matter, (R)-l-t-butyidimethyl- 
siloxy-3-(3,4-methylenedioxyphenyl)-2-propanol (1.77 g) 
was obtained according to a similar manner to that of 
Preparation 69. 

NMR (CDC1 3 ,6): 0.07 (s,6H),0.91 (s,9H) t 2.69 (d,2H), 
3.46 (dd,lH),3.61 (dd,lH),3.79-3.85 (m,lH),5.93 (s,2H), 
6.63-6.77 (m,3H) 
Preparation 112 

(R)-l-t-butyldimethylsiloxy-3-(3,4-methylenedioxyphe- 

nyl)-2-propanol (1.77 g) was used instead of (R)-l-t-bu- 
ty ldimethy lsiloxy-3-(2-methoxyphenyl)-2-propanol . Except 
above matter, (R)-l-t-butyldimethylsiloxy-2-meth- 
oxymethoxy-3-(3,4-methylenedioxyphenyl)propane (1 .79 
g) was obtained according to a similar manner to that of 
Preparation 70. 

NMR (CDC1 3 ,5): 0.07 (s,6H),0.90 (s,9H),2.65 (dd,lH), 
2.83 (dd,lH),3.20 (s,3H),3.52-3.62 (m,2H),3.7 1-3.83 
(m,lH),4.52 (d,lH),4.68 (d,lH),5.92 (s,2H),6.64-6.75 
(m,3H) 

Preparation 113 

(R)-l-t-butyldimethylsiloxy-3-(3,4-methylenedioxyphe- 

nyl)-2-methoxymethoxypropane (1.11 g) was used instead 
of (R)- 1 -t-butyldimethylsiloxy-3-(2-methoxyphenyl)-2- 
methoxymethoxypropane. Except above matter, (R)-2- 
methoxy methoxy-3-(3,4-methylenedioxyphenyl)- 1 -pro- 



Preparation 116 

Boc-MeLeu-D-3,4-MODPhLac-OBzl (0.73 g) was used 
instead of Boc-MeLeu-D-p-M^NPhLac-OBzl. Except 
above matter, Boc-MeLeu-D-3,4-MODPhLac-OH (0.63 g) 
5 was obtained according to a similar manner to that of 
Preparation 25. 

NMR (CDC1 3 ,8): 0.80-1.00 (m,6H), 1.20- 1.80 (m,12H), 
2.63-2.93 (m,3H), 2.95-3.25 (m,2H),4.43-4.90 (m,lH), 
5.09-5.36 (m,lH),5.93 (s,2H),6.60-6.82 (m,3H) 
10 Preparation 117 

Boc-MeLeu-D- 3 ,4-MODPhLac-OH (0.63 g) was used 
instead of Boc-MeLeu-D-p-M^NPhLac-OH. Except above 
matter, Boc-MeLeu-D-3,4-MODPhLac-MeLeu-D-Lac- 
OBzl (0.85 g) was obtained according to a similar manner to 
15 that of 

Preparation 26. 

NMR (CDC1 3 ,8): 0.80-1.00 (m,12H), 1.20- 1.82 (m,18H), 
2.69-3.06 (m,8H), 4.60-5.60 (m,6H),5.88-5.97 (m,2H), 
6.68-6.80 (m,3H),7.26-7.40 (m,5H) 
20 Preparation 118 

Boc-MeLeu-D-3,4-MODPhLac-MeLeu-D-Lac-OBzl 
(0.42 g) was used instead of Boc-MeLeu-D-p-Me^NPhLac- 
OBzl. Except above matter, Boc-MeLeu-D-3 ,4-MOD- 
PhLac-MeLeu-D-Lac-OH (0.393)was obtained according to 
25 a similar manner to that of Preparation 25. 

NMR (CDC1 3 ,8): 0.80-1.00 (m,12H), 1.20- 1.80 (m,18H), 
2.65-3.20 (m,8H), 4.60-5.80 (m,4H),5.93 (s,2H),6.62-6.78 
(m,3H) 

Preparation 119 

30 Boc-MeLeu-D-3 ,4-MODPhLac-MeLeu-D-Lac-OBzl 
(0.43 g) was used instead of Boc-MeLeu-D-p-Me^NPhLac- 
MeLeu-D-Lac-OBz. Except above matter, HCl.H-MeLeu- 
D-3,4-MODPhLac-MeLeu-D-Lac-OBzl (0.4 g) was 
obtained according to a similar manner to that of Preparation 

35 28. 

NMR (CDCl 3 ,S):0/78-1.05 (m,12H), 1.20-2.40 (m,9H), 
2.60-3.25 (m,8H), 3.60-3.90 (m,lH),5.02-5.58 (m,5H), 
5.85-5.98 (m,2H),6.65-6.92 (m,3H),7.20-7.42 (m,5H) 
Preparation 120 
40 Boc-MeLeu-D-3, 4-MODPhLac-MeLeu-D-Lac-OH (0.39 
g) was used instead of Boc-MeLeu-D-p-M^NPhLac-OH, 
and HCl.H-MeLeu-D-3,4-MODPhLac-MeLeu-D-Lac-OBzl 
(0.4 g) was used instead of HCl.H-MeLeii-D-Lac-OBz. 
Except above matter. Boc-MeLeu-D-3 ,4-MODPhLac-Me- 



panol (1.17 g) was obtained according to a similar manner 45 Leu-D-Lac-MeLeu-D-3,4-MODPhLac-MeLeu-D-Lac- 



to that of Preparation 71. 

NMR (CDC1 3 ,5): 2.69 (dd,lH),2,79 (dd,lH),3.37 (s,3H), 
3.49 (dd,lH),3.63 (dd,lH),3.71-3.82 (m,lH),4.58 (d.lH), 
4.68 (d,lH),5.93 (s,2H),6.62-6.78 (m,3H) 
Preparation 114 

(R)-2-methoxymethoxy-3-(3 f 4-methylenedioxyphenyl)- 
1-propanol (0.92 g) was used instead of (R)-2-meth- 
oxymethoxy-3-(2-methoxy phenyl)- 1 -propanol. Except 
above matter, benzyl (R)-2-hydroxy-3-(3,4-methylenediox- 
yphenyl)propionate (0.33 g) was obtained according to a 
similar manner to that of Preparation 72. 

NMR (CDC1 3 .5): 2.72 (d,lH),2.88 (dd,lH),3.04 (dd,lH), 
4.38^.55 (m,lH), 5.19 (s,2H),5.92 (s,2H),6.53-6.70 
(m,3H),7.25-7.40 (m,5H) 
Preparation 115 

H-D-3,4-MODPhLac-OBzl (0.5 g) was used instead of 
H-D-p-Me 2 NPhLac-OBzl. Except above matter, Boc-Me- 
Leu-D-3,4-MODPhLac-OBzl (0.74 g) was obtained accord- 
ing to a similar manner to that of Preparation 24. 

NMR (CDC1 3 ,5): 0.91 (d,6H), 1.38-1 .70 (m,12H), 
2.62-2.83 (m,3H),2.98-3.20 (m,2H),4.55-5.26 (m,4H),5.92 
(s,2H),6.52-6.75 (m,3H),7.21-7.40 (m,5H) 



OBzl (0.59 g) was obtained according to a similar manner to 
that of Preparation 26. 

NMR (CDC1 3 ,5): 0.75-1.05 (m,24H),1.15-1.90 
(m,2.7H),2.62-3.15 (m,16H), 4.60-5.60 (m,10H),5.85-5.96 
50 (m,4H),6.60-6;80 (m,6H),7.26-7.40 (m,5H) 
Preparation 121 

Boc-MeLeu-D-3 ,4-MODPhLac-MeLeu-D-Lac-MeLeu- 
D-3,4-MODPhLac-MeLeu-D-Lac-OBzl (0.59 g) was used 
instead of Boc-MeLeu-D-p-Me^NPhLac-OBz. Except 
55 above matter, Boc-MeLeu-D-3,4-MODPhLac-MeLeu-D- 
Lac-MeLeu-D-3,4-MODPhLac-MeLeu-D-Lac-OH (0.59 g) 
was obtained according to a similar manner to that of 
Preparation 25. 

NMR (CDC1 3 ,8): 0.75-1.00 (m,24H),1.15-1.82 
60 (m,2.7H),2.62-3.20 (m,16H), 4.56-5.63 (m,8H),5.92 
(s,4H),6.60-6.80 (m,6H) 
Preparation 122 

To a solution of 3-nitro-L-tyrosine (4.52 g) in dioxane (40 
ml) was added IN sodium hydroxide solution (40 ml), and 
65 further di-t-butyldicarbonate (4.8 g) was added and stirred 
for 1 hour at room temperature. To the reaction was added 
water (200 ml) and extracted with ethyl acetate (100 mlx3). 
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After the ethyl acetate layer was washed with saturated 
sodium chloride, dried over anhydrous sodium sulfate, and 
the solvent was evaporated in vacuo. To the residue was 
added hexane and ether and it was crystallized to give 
N-(t-butoxycarbonyl)-3-nilro-L-tyrosine (6.50 g). 5 

NMR (CDC1 3 ,5):1.42 (s,9H) ,2.9-3.3 (m,3H),4.6-4.65 
(m) and 5.05 -5.15 (m) (1H),7.09 (d,lH),7.44 (dd,lH),7.93 
(d,lH),10.4-10.6 (m,lH) 

IR (KBr): 1713,1683 cm" 1 
Preparation 123 10 

To a solution of N-(t-butoxycarbonyl)-3-nitro-L-tyrosine 
(6.49 g) in dimethylformamide (50 ml) was added potassium 
carbonate (11.05 g). Further methyl iodide (3.7 ml) was 
added and stirred for 15 hours at room temperature. To the 
reaction solution was added water (500 ml) and extracted 
with ethyl acetate (100 mlx3). After ethyl acetate layer was 15 
washed with saturated brine, the residue was dried over 
anhydrous sodium sulfate. The solvent was evaporated in 
vacuo. To the residue was added hexane and ether and it was 
crystallized to give methyl N-(t-butoxycarbonyl)-0-metnyl- 
3-nitro-L-tyrosine (6.76 g). 20 

NMR (CDC1 3 ,5): 1.42 (s,9H),3.00(dd,lH)),3.17 (dd,lH), 
3.75 (s,3H),3.95 (s,3H),4.5-4.65 (m) and 5.0-5.1 (m) (1H), 
7.02 (d,lH),7.33 (dd,lH),7.62 (d,lH) 

IR (KBr): 1742,1710,1695 cm" 1 
Preparation 124 25 

To a ethanol solution of methyl N-(t-butoxycarbonyl)-0- 
methyl-3-nitro-L-tyrosine (6.74 g) was added IN sodium 
hydroxide solution (25 ml) and was stirred for 2 hours at 
room temperature. The solvent was evaporated and water 
(70 ml) and IN hydrochloric acid solution (27.5 ml) was 30 
added, extracted with ethyl acetate (50 mlx3). After ethyl 
acetate layer was washed with saturated brine, the residue 
was dried over anhydrous sodium sulfate. The solvent was 
evaporated in vacuo. To the residue was added hexane and 
ether and it was crystallized to give N-(t-butoxycarbonyl) 35 
-O-methyl-3-nitro-L-tyrosine (6.61 g). 

NMR (CDC1 3 ,8): 1.42 (s,9H),2.9-3.3 (m,2H),3.95 (s,3H), 
4.5-4.65 (m) and 5.0-5.1 (m) (1H),7.27 (d,lH),7.39 (dd, 
lH)),7.69(bs,lH) 

IR (KBr): 1727,1652 cm -1 40 
Preparation 125 

To N-(t-butoxycarbonyl)-0-methyl-3-nitro-L-tyTOsine 
(6.60 g) was added 4N hydrogen chloride in ethyl acetate 
solution and was stirred for 1 hour at room temperature. The 
solvent was evaporated and further it was azeotroped by 45 
toluene to give O-methyl-3-nitro-L-tyrosine hydrochloride 
(4.95 g). 

NMR (DMSO-d 6 ,8): 3.1-3.2 (m,2H),3.92 (s,3H),4.21 
(t,lH),7.35 (d,lH), 7.59 (dd,lH),7.83 (d,lH) 

IR (KBr): 1729 cm" 1 50 
Preparation 126 

To suspension solution of O-methyl-3-nitro-L-tyrosine- 
.hydrochloride (4.93 g) in 6N aqueous hydrochloric acid was 
added under ice-cooling, sodium nitrite (1.97 g) and was 
stirred at the same temperature for 1 and ¥1 hour and further 55 
at room temperature for 3 hours. The resultant suspension 
solution was extracted with ethyl acetate (50 mlx3). After 
the ethyl acetate layer was washed with saturated brine, 
dried over anhydrous sodium sulfate. The solvent was 
evaporated in vacuo to give (S)-2-chloro-3-(4-methoxy-3- 60 
nitrophenyl)propionic acid (4.46 g). 

NMR (CDC1 3 ,8): 3.21 (dd,lH),3.39 (dd,lH),3.96 (s,3H), 
4.49 (dd,lH) 7.06 (d,lH),7.45 (dd,lH),7.77 (d,lH) 

IR (neat): 1726 cm -1 
Preparation 127 65 

To a ethanol solution of (S)-2-chloro-3-(4-methoxy-3- 
nitrophenyl)propionic acid (4.46 g) was added p toluene- 



sulfonic acid (0.38 g) and heated under reflux for 5 hours. 
After cooled it down, the solvent was evaporated in vacuo. 
The resultant suspension solution was extracted by ethyl 
acetate (50 mlx3). After the ethyl acetate layer was washed 
with saturated brine, dried over anhydrous sodium sulfate. 
The solvent was evaporated in vacuo, the resultant crude 
product was purified by silica gel column chromatography, 
and eluted with mixture of hexane or ethyl acetate (4: 1, v/v). 
The fractions containing the desired product were combined 
and evaporated in vacuo to obtain ethyl (S)-2-chloro-3-(4- 
methoxy-3-nitrophenyl)propionate (4.51 g) 

NMR (CDC1 3 ,8): 1.26 (t,3H),3.17 (dd,lH),3.36 (dd,lH)), 
3.96 (s,3H),4.15 (q,2H),4.41 (dd,lH) 7.03 (d,lH),7.43 (dd, 
1H),7.74 (d,lH) 

IR (neat): 1735 cm" 1 
Preparation 128 

To a ethanol solution (50 ml) which contain acetic acid 
(2.3 ml) was added cesium carbonate (6.5 g) and stirred for 
a half an hour at room temperature, and the solvent was 
evaporated to give cesium acetate. Cesium acetate was 
added to dimethylformamide solution of ethyl (S)-2-chloro- 
3-(4-methoxy-3-nitrophenyl)proptonate (4.5 1 g) and stirred 
for 4 hours. To the mixture, water (200 ml) was added and 
extracted with ether (100 mlxl, 50 mlx2). After ether layer 
was washed with saturated brine, the residue was dried over 
anhydrous sodium sulfate and evaporated in vacuo. The 
resultant crude product was purified by silica gel column 
chromatography, eluting with a mixed solvent of hexane and 
ethyl acetate (7:3, v/v). The fractions containing the desired 
product were combined and evaporated in vacuo to obtain 
ethyl (R)-2-acetoxy-3-(4-methoxy-3-nitrophenyl)propi- 
onate (1.58 g). 

NMR (CDC1 3 ,5): 1.26 (t,3H),2.Tl (s,3H),3.05-3.25 
(m,2H),3.95 (s,3H), 4.20 (q,2H),5.19 (dd,lH) 7.03 (d,lH), 
7.42 (dd,lH),7.74 (d,lH) 

IR (neat): 1742 cm" 1 
Preparation 129 

To a ethanol solution (50 ml) which contain 37% aqueous 
formalin solution (4.0 ml) of ethyl (R)-2-acetoxy-3-(4-meth- 
oxy-3-nitrophenyl)propionate (1.56 g) was added 10% pal- 
ladium on carbon (0.5 g) and under atmospheric pressure 
hydrogenated at room temperature for 4 hours. The catalyst 
was filtered off and the solvent was evaporated in vacuo. The 
resultant crude product was purified by silica gel column 
chromatography, eluting with a mixed solvent of hexane and 
ethyl acetate (7:3, v/v). Hie fractions containing the desired 
product were combined and evaporated in vacuo to obtain 
ethyl (R)-2-acetoxy-3-(4-methoxy-3-dimethylaminophenyl- 
)propionate (1.58 g). 

NMR (CDC1 3 ,5): 1.23 (t,3H),2.09 (s,3H),2.77 (s,6H), 
2.95-3.15 (m,2H), 3.87 (s,3H).4.18 (q,2H),5.15 (dd,lH) 
6.75-6.9 (m,3H) 

IR (neat): 1742 cm" 1 
Preparation 130 

To a solution of ethyl (R)-2-acetoxy-3-(4-methoxy-3- 
dimethylaminophenyl)propionate (1.56 g) in benzyl alcohol 
(3.7 ml) and benzene (7.4 ml) was added p-toluenesulfonic 
acid (0.82 g) and heated under reflux for 6 hours. After 
cooling, the solvent was evaporated in vacuo, and the gained 
crude product was purified by silica gel column chromatog- 
raphy. The residue was eluted with mixed solvent of hexane, 
ethyl acetate, and ethanol (60:35:5, v/v). Hie fractions 
containing the desired product were combined and evapo- 
rated in vacuo to obtain benzyl (R)-2-hydroxy-3-(4-meth- 
oxy-3-dimethylaminophenyl)propionate (0.93 g). 

NMR (CDC1 3 ,5): 2,68 (d,lH),2.74 (s,6H),2.92 (dd,lH), 
5.19 (s,2H) 6.7-6.8 (m,3H),7.3-7.4 (m,5H) 
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IR (KBr): 1738 cm" 1 
Preparation 131 

H-D-3MA-4MOPhLac-OBzl (0.90 g) was used instead of 
H-D-p-Me 2 NPhLac-OBz. Except above matter, Boc-Me- 
Leu-D-3MA-4MOPhLac-MeLeu-D-Lac-OBzl (1.40 g) was 5 
obtained according to a similar manner to that of Preparation 
24. 

NMR (CDC1 3 ,6): 0.89 (d,6H),1.41 (s) and 1.47 (s) (9H), 
1.4-1.6 (m,3H), 2.65 (s) and 2.68 (s) (3H),2.75 (s,6H), 
3.1-3.2 (m,2H),3.85 (s,3H),4.6-^.75 (m) and 4.95-5.3 (m) 10 
(4H),6.7-6.8 (m,3H),7.2-7.4 (m,5H) 

IR (KBr): 1741,1695 cm" 1 
Preparation 132 

Boc-MeLeu-D-3MA-4MOPhLac-OBzl (1.38 g) was used 
instead of Boc-MeLeu-D-p-Me 2 NPhLac-OBz. Except 15 
above matter, Boc-MeLeu-D-3MA-4MOPhLac-OH (1.16 g) 
was obtained according to a similar manner to that of 
Preparation 25., 

IR (KBr): 1740,1694 cm -1 
Preparation 133 20 

Boc-MeLeu-D-3MA-4MOPhLac-OH (1.16 g) was used 
instead of Boc-MeLeu-D-p-Me 2 NPhLac-OH. Except above 
matter, Boc-MeLeu-D-3MA-4MOPhLac-MeLeu-D-Lac- 
OBzl (1 .80 g) was obtained according to a similar manner to 
that of 25 
Preparation 26. 

NMR (CDC1 3 ,8): 0.8-1.1 (m,12H),l .35-1.7 (m,18H), 
2.65-3.1 (m,12H), 3.0-3.1 (m,2H),3.85 (s,3H),4.60-3.8 (m) 
and 4.9-5.5 (m) (6H), 6.7-6.85 (m,3H),7.3-7.4 (m,5H) 

IR (KBr): 1740,1694,1664 cm" 1 30 
Preparation 134 

Boc-MeLeu-D-3MA-4MOPhLac-MeLeu-D-Lac-OBzl 
(0.90 g) was used instead of Boc-MeLeu-D-p-Iv^NPhLac- 
OBzl. Except above matter, Boc-MeLeu-D-3MA- 
4MOPhLac-MeLeu-D-Lac-OH (0.85 g) was obtained 35 
according to a similar manner to that of Preparation 25. 

IR (KBr): 1740,1696,1662 cm" 1 
Preparation 135 

Boc-MeLeu-D-3MA-4MOPhLac-MeLeu-D-Lac-OBzl 
(0.90 g) was used instead of Boc-MeLeu-D-p-Me 2 NPhLac 40 
MeLeu-D-Lac-OBzl. Except above matter, 2HCl.H-MeLeu- 
D-MA-4MOPhLac-MeLeu-D-Lac-OBzl (0.97 g) was 
obtained according to a similar manner to that of Preparation 
28. 

IR (KBr): 1744,1648 cm -1 45 
Preparation 136 

Boc-MeLeu-D-3MA-4MOPhLac-MeLeu-D-Lac-OH 
(0.84 g) was used instead of Boc-MeLeu-D-p-MeaNPhLac- 
OH, and 2HCl.H-MeLeu-D-3MA-4MOPhLac-MeLeu-D- 
Lac-OBzl (0.96 g) was used instead of HCl.H-MeLeu-D- 50 
Lac-OBzl. Except above matter, Boc-MeLeu-D-3MA- 
4MOPhLac-MeLeu-D-Lac-MeLeu-D-3MA-4MOPhLac- 
MeLeu-D-Lac-OBzl (1.15 g) was obtained according to a 
similar manner to that of Preparation 26. 

NMR (CDC1 3 ,8): 0.75-1.05 (m,24H),1.3-1.8 (m,2.7H), 55 
2.6-3.2 (m,16H), 2.77 (s,12H),3.85 (s,6H),4.65^*.75 (m) 
and 4.9-5.5 (m) (10H),6.7-6.9 (m,6H),7.3-7.4 (m,5H) 

IR (KBr): 1740,1694,1663 cm" 1 

FAB-MS: 1303 [M+H] + 
Preparation 137 60 

Boc-MeLeu-D-3MA-4MOPhLac-MeLeu-D-Lac MeLeu- 
D-3MA-4MOPhLac-MeLeu-D-Lac-OBzl (1.14 g) was used 
instead of Boc-MeLeu-D-p-MejNPhLac-OBzl. Except 
above matter, Boc-MeLeu-D-3MA-4MOPhLac-MeLeu-D- 
Lac-MeLeu-D-3MA-4MOPhLac-MeLeu-D-Lac-OH (1.09 65 
g) was obtained according to a similar manner to that of 
Preparation 25. 



IR (KBr): 1740,1694,1663 cm" 1 
Preparation 138 

Boc-MeLeu-D-3MA-4MOPhLac-MeLeu-D-Lac MeLeu- 
D-3M A-4MOPhLac-MeLeu-D-Lac-OH (1.08 g) was used 
instead of Boc-MeI^u-D-p-Me 2 WhLac-MeLeu-D-Lac- 
OBzl. Except above matter, 3HCl.H-MeLeu-D-3MA- 
4MOPhLac-MeLeu-D-Lac-MeLeu-D-3MA-4MOPhLac- 
MeLeu-D-Lac-OH (1.19 g) was obtained according to a 
similar manner to that of 
Preparation 28. 

IR (KBr): 1741,1646 cm" 1 
Preparation 139 

To a dichlorome thane solution of ethyl D-2-hydroxy-3- 
(4-aminophenyl)propionate (4.2 g) were added under ice- 
cooling, triethylamine (7.36 ml), acetyl chloride (2.5 g) at 
room temperature for 2 and Yi hours. The reaction solution 
was poured into aqueous saturated sodium bicarbonate solu- 
tion, and extracted with dichloromethane. After drying by 
magnesium sulfate, the solvent was evaporated in vacuo and 
then purified by silica gel column chromatography, eluting 
with a mixed solvent of hexane and ethyl acetate (1:1, v/v). 
The fractions containing the desired product were combined 
and evaporated in vacuo to obtain ethyl (R)-3-(4-aceta- 
midephenyl)-2-acetoxypropionate (3.42 g). 

NMR (CDC1 3 ,S): 1.24 (t,3H),2.08 (s,3H),2.16 (s,3H), 
3.06-3.20 (m,2H), 4.17 (q,2H),5. 12-5.20 (m,lH),7.17 
(d,2H),7.43 (d,2H) 
Preparation 140 

To an anhydrous acetic acid solution of ethyl (R)-3-(4- 
acetamidephenyl)-2-acetoxypropionate (3.12 g) was added 
dropwise under ice-cooling, fuming nitric acid (3 nil) — 
acetic anhydride (7.5 ml), and stirred for a half an hour 
successively. The reaction solution was poured into aqueous 
saturated sodium bicarbonate solution, after the neutraliza- 
tion, extracted with ethyl acetate, and washed with saturated 
brine. After drying by magnesium sulfate, the solvent was 
evaporated in vacuo to give ethyl (R)-3-(4-acetamide-3- 
nitrophenyl)-2-acetoxypropionate (3.98 g) 

NMR (CDC1 3 ,5): 1.25 (t,3H),2.11 (s,3H),2.29 (s,3H), 
3.10-3.25 (m,2H), 4.50 (q,2H),5. 17-5.24 (m,lH),7.52 (dd, 
1H),8,10 (d,lH),8.72 (d,lH) 
Preparation 141 

To a solution of ethyl (R)-3-(4-acetamide-3-nitrophenyl)- 
2-acetoxypropionate (3.9 g) in ethanol (120 ml) was added 
concentrated hydrochloric acid and heated under reflux for 
75 minutes. After ethanol was evaporated in vacuo, aqueous 
saturated sodium bicarbonate solution was added, extracted 
with ethyl acetate, and washed with saturated sodium chlo- 
ride. After drying by magnesium sulfate, the solvent was 
evaporated in vacuo to give ethyl (R)-3-(4-amino-3-nitro- 
phenyl)-2-hydroxypropionate (2.59 g). 

NMR (CDC1 3 ,5): 1.32 (t,3H),2.89 (dd,lH),3,05 (dd,lH), 
4.23 (q,2H),4.35^.50 (m,lH),6.74 (d,lH),7.30 (dd.lH)), 
7.30 (d,lH) 
Preparation 142 

To a solution of ethyl (R)-3-(4-amino-3-nitrophenyl)-2- 
hydroxypropionate (0.8 g) in methanol (8 ml) and water (5 
ml) were added iron powder (1 g), acetic acid (0.8 ml) and 
heated under reflux for a half an hour. After the reaction 
solution was filtered through celite, methanol was evapo- 
rated in vacuo. After the residue was neutralized with 
aqueous sodium bicarbonate solution, the residue was 
extracted with ethyl acetate. After drying by magnesium 
sulfate, the solvent was evaporated in vacuo, and dissolved 
in acetic acid. To the mixture paraformaldehyde (0.56 g), 
and sodium cyanoborohydride (0.59 g) were added and 
stirred for 19 hours at room temperature. The reaction 
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solution was added to aqueous solution saturated with 
sodium bicarbonate, and after the residue was neutralized 
with aqueous sodium bicarbonate solution, extracted with 
ethyl acetate, and dried over sodium sulfate. The solvent was 
evaporated in vacuo and then purified by silica gel column 5 
chromatography, eluting with a mixed solvent of hexane and 
ethyl acetate (3:2, v/v). The fractions containing the desired 
product were combined and evaporated in vacuo to obtain 
ethyl (R)-3-[3,4-bis (dimethylamino)phenyl]-2-hydroxypro- 
pionate (0.3 g). 10 

NMR (CDC1 3 ,5): 1.29 (t,3H),2.65 (s,6H),2.77 (s,6H), 
2.75-3.16 (m,2H), 4.23 (q,2H),4.35-4.50 (m,lH),6.70-6.83 
(m,2H),7.21~7.26 (m,lH) 

EI-MS: 281 [M] + 
Preparation 143 15 

To a solution of ethyl (R)-3-[3,4-bis(dimethylamino)phe- 
nyl]-2-hydroxypropionate (0.54 g) in benzene were added 
benzyl alcohol (2 ml) and 13-toluenesulfonic acid (0.8 g) 
and heated under reflux for 5 hours. The reaction solution 
was added to aqueous dilute hydrochloric acid, after wash- 20 
ing with ethyl acetate, the water layer was neutralized with 
aqueous saturated sodium bicarbonate, and extracted with 
ethyl acetate. After washing with saturated sodium chloride, 
dried over sodium sulfate. After the solvent was evaporated 
in vacuo, purified by silica gel column chromatography, 25 
eluting with a mixed solvent of hexane and ethyl acetate 
(3:1, v/v). The fractions containing the desired product were 
combined and evaporated in vacuo to obtain benzyl (12)-3- 
[3,4-bis(dimethylamino)phenyl]-2-hydroxypropionate (0.3 

g). 30 
NMR (CDC1 3 ,6): 2.74 (s,6H),2.75 (s,6H),2.91 (dd,lH), 

3.05 (dd,lH),4.40-4.55 (m,lH),5.15 (d,lH),5.22 (d,lH), 

6.60-6,80 (m,3H),7.25-7.40 (m,5H) 

IR (KBr): 1734 cm" 1 
Preparation 144 35 

H-D-3,4-DMAPhLac-OBzl (0.32 g) was used instead of 
H-D-p-Me 2 NPhLac-OBzl. Except above matter, Boc-Me- 
Leu-D-3,4-DMAPhLac-OBzl (0.59 g) was obtained accord- 
ing to a similar manner to that of Preparation 24. 

NMR (CDC1 3 ,8): 0.89 (d,6H), 1.32-1 .60 (m,12H), 40 
2.60-2.70 (m,3H),2.75 (s,12H),3.OO-3.20 (m,2H),4.62-5.30 
(m,4H),6.65-6.78 (m,3H),7.20-7.40 (m,5H) 
Preparation 145 

Boc-MeLeu-D-3,4-DMAPhLac-OBzl (0.59 g) was used 
instead of Boc-MeLeu-D-p-MesNPhLac-OBzl. Except 45 
above matter, Boc-MeLeu-D-3,4-DMAPhLac-OH (0.47 g) 
was obtained according to a similar manner to that of 
Preparation 25. 

NMR (CDC1 3 ,5): 0.89 (d,6H), 1.20- 1.80 (m,12H), 
2.60-2.85 (m,15H), 3.00-3.28 (m,2H),4.3(M>.80 (m) and 50 
5.18-5.37 (m) (2H),6.78-6.90 (m,3H) 
Preparation 146 

Boc-MeLeu-D-3,4-DMAPhLac-OH (0.47 g) was used 
instead of Boc-MeLeu-D-p-Me 2 NPhLac-OH. Except above 
matter, Boc-MeLeu-D-3,4-DMAPhLac-MeLeu-D-Lac- 55 
OBzl (0.67 g) was obtained according to a similar manner to 
that of 

Preparation 26. 

NMR (CDC1 3 ,6): 0.77-1.00 (m,12H), 1,38-1 .70 (m,18H), 
2.71-3.18 (m,20H), 4.60-5.57 (m,6H),6.66-6.80 (m,3H), 60 
7.22-7.38 (m,5H) 
Preparation 147 

Boc-MeLeu-D-3,4-DMAPhLac-MeLeu-D-Lac-OBzl 
(0.34 g) was used instead of Boc-MeLeu-D-p-Me^NPhLac- 
OBzl. Except above matter, Boc-MeLeu-D-3,4- 65 
DM APhLac-M eLeu-D-Lac-OH (0.30 g) was obtained 
according to a similar manner to that of Preparation 25. 



NMR (CDC1 3 ,5): 0.78-1.08 (m,12H), 1.20- 1.75 (m,18H), 
2.62-3.23 (m,20H), 4.60-5.82 (m,4H),6.72-6.84 (m,3H) 
Preparation 148 

Boc-MeLeu-D-3,4-DMAPhLac-MeLeu-D-Lac-OBzl 
(0.33 g) was used instead of Boc-MeI^u-D-p-Me 2 NPhLac- 
MeLeu-D-Lac-OBzl. Except above matter, 3HQ.H-MeLeu- 
D-3,4-DMAPhLac-MeLeu-D-Lac-OBzl (0.30 g) was 
obtained according to a similar manner to that of Preparation 
28 

NMR (CDC1 3 ,8): 0.76-1.12 (m,12H), 1.25-2.20 (m,9H), 
2.60-4.20 (m,21H), 5.05-5.60 (m,5H),7.20-7.62 (m,7H), 
8.30-8.50 (m,lH),9.42-9.70 (m,lH), 10.92- 11.20 (m,lH) 
Preparation 149 

Boc-MeLeu-D-3,4-DMAPhLac-MeLeu-D-Lac-OH (0.30 
g) was used instead of Boc-MeLeu-D-p-MejNPhLac-OH, 
3HCLH-MeUu-D-3,4-DMAPhLac-MeLeu-D-Lac-OBzl 
(0.30 g) was used instead of HCl.H-MeLeu-D-Lac-OBzl. 
Except above matter, Boc-MeLeu-D-3,4-DMAPhLac-Me- 
Leu-D-Lac MeLeu-D-3,4-DMAPhLac-MeLeu-D-Lac-OBzl 
(0.35 g) was obtained according to a similar manner to that 
of Preparation 26. 

NMR (CDC1 3 ,5): 0.78-1.00 (m,24H), 1.20- 1.80 
(m,2.7H),2.63-3,18 (m,40H), 4.90-5.60 (m.l OH), 6. 65-6.80 
(m,6H),7.22-7.38 (m,5H) 

FAB -MS: 1330 [M+H] + 
Preparation 150 

Boc-MeLeu-D-3,4-DMAPhLac-MeLeu-D-Lac-MeLeu- 
D-3,4-DMAPhLac-MeLeu-D-m-Lac-OBzl (0.34 g) was 
used instead of Boc-MeLeu-D-p-Me2NPhLac-OBzl. Except 
above matter, Boc-MeLeu-D-3,4-DMAPhLac-MeLeu-D- 
Lac-MeLeu-D-3,4-DMAPhLac-MeLeu-D-Lac-OH (0.35 g) 
was obtained according to a similar manner to that of 
Preparation 25. 

NMR (CDC1 3 ,8): 0.78-1.07 (m,24H),l. 10-1.80 (m,27H), 
2.30-3.20 (m, 40H),4.60^5.74 (m,8H),6.70-6.82 (m,6H) 
Preparation 151 

(S)-2-fluorophenyl alanine (3,00 g) was dissolved in 6N 
-aqueous hydrochloric acid (80 ml) and at 0° C. sodium 
nitrite (3.01 g) was added gradually. After the mixture was 
stirred for 4 hours successively, the temperature was 
increased back to room temperature. To the mixture was 
added sodium nitrite (1.13 g), stirred further for 2 hours, 
added water (200 ml), and extracted with ether (150 mlxl, 
100 mlx2). The ether layer- was washed with a solution 
(saturated brine: water=l:l, v/v) (100 mlx2), dried over 
calcium chloride, and the solvent was evaporated in vacuo. 
To the residue, benzene (20 ml), benzylalcohol (1 .32 ml) and 
p-toluenesulfonic acid mono hydrate (0.33 g) were added 
and heated under reflux for an hour using Dean-stark appa- 
ratus. After cooling down to room temperature, the crude 
product, which was gained by evaporating the solvent, was 
purified by silica gel chromatography, eluting with a mixed 
solvent of ethyl acetate and hexane (1:19 V/V). The fractions 
containing the desired product were combined and evapo- 
rated in vacuo to obtain benzyl (S)-2-chloro-3-(2-fluorophe- 
nyl)propionate (2.24 g). 

NMR (CDC1 3 ,8): 3.25 (dd,lH),3.40 (dd,lH),4.57 (t,lH), 
5.16 (s,2H),6.98- 7.40 (m,9H) 

EI-MS: 292 [M] + 
Preparation 152 

Benzyl (S)-2-chloro-3-(2-fluorophenyl)propionate (0.90 
g) was used instead of benzyl (S)-2-chloro-3-(4-methox- 
yphenyl) propionate. Except above matter, Boc-MeLeu-D- 
o-FPhLac-OBzl (1 .30 g) was obtained according to a similar 
matter to that of Preparation 2. 

NMR (CDC1 3 ,8): 0.89 (d,6H), 1.38-1. 63 (m,12H), 
2.58-2.70 (m,3H),3.I0- 3.38 (m,2H),4.6-^.78 (m) and 
5,1-5.38 (m) (4H),6.97-7.42 (m,9H) 
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FAB-MS: 402 [M-Boc+Hf 
Preparation 153 

Boc-MeLeu-D-o-FPhLac-OBzl (1.26 g) was used instead 
of Boc-MeLeu-D-p-MeiNPhLac-OBzl. Except above mat- 
ter, Boc-MeLeu-D-o-FPhLac-OH (1.07 g) was obtained 5 
according to a similar manner to that of Preparation 25. 

NMR (CDC1 3 ,5): 0.82-1.02 (m,6H),1.19-1.82 (m,12H), 
2.63-2.88 (m,3H), 3.08-3.9 (m,2H),4.26-4.42 (m) and 

4.6- 4.8 (m) and 5.23-5.44 (m) (2H),6.99-7.4 (m,4H) 
Preparation 154 10 

Boc-MeLeu-D-o-FPhLac-OH (1.03 g) was used instead 
of Boc-MeLeu-D-p-Me^NPhLac-OH. Except above matter, 
Boc-Melxu-D-o-FPhLac-MeLeu-D-Lac-OBzl (1.45 g) was 
obtained according to a similar manner to that of Preparation 
26. 

NMR (CDC1 3 ,5): 0.80-1.05 (m,12H) f 1.18-1 .83 (m,18H), ^ 

2.7- 3.2 (m,8H), 4.6-4.8 (m) and 4.88-5.6 (m) (6H), 
6.99-7.43 (m f 9H) 

FAB-MS: 601 [M-Boc+HT 
Preparation 155 

Boc-MeLeu-D-o-FPhLac-MeLeu-D-Lac-OBzl (0.70 g) 20 

was used instead of Boc-MeLeu-D-p-Me2NPhLac-OBzl. 

Except above matter, Boc-MeLeu-D-o-FPhLac-MeLeu-D- 

Lac-OH (0.57 g) was obtained according to a similar manner 

to that of 

Preparation 25. 25 

NMR (CDC1 3 ,5): 0.79-1.03 (m,12H), 1.08- 1.85 (m,18H), 
2.59-3.38 (m,8H), 4.6-4.98 (m) and 5.05-5.6 (m) and 
5.83-6.0 (m) (4H),6.99-7.38 (m,4H) 
Preparation 156 

Boc-MeLeu-D-o-FPhLac-MeLeu-D-Lac-OBzl (0.61 g) 30 
was used instead of Boc-MeLeu-D-p-Me 2 NPhLac-MeLeu- 
D-Lac-OBzl. Except above matter, HCl.H-MeLeu-D-o- 
FPhLac-MeLeu-D-Lac-OBzl (0.53 g) was obtained accord- 
ing to a similar manner to that of Preparation 28. 

NMR (CDC1 3 ,8): 0.62-1.03 (m,12H), 1.2-2.05 (m,9H), 35 
2.58-2.75 (m, 3H),2.98-3.36 (m,5H),3.62-3.82 (m,lH), 
5.02-5.38 (m) and 5.46-5.63 (m) (5 H), 6. 9 9-7. 43 (m,9H) 
Preparation 157 

Boc-MeLeu-D-o-FPhLac-MeLeu-D-Lac-OH (0.55 g) 
was used instead of Boc-MeLeu-D-p-Me 2 NPhLac-OH, and 40 
HCl.H-MeLeu-D-o-FPhLac-MeLeu-D-Lac-OBzl (0.51 g) 
was used instead of HCl.H : MeLeu-D-Lac-OBzl. Except 
above matter, Boc-MeLeu-D-o-FPhLac-MeLeu-D-Lac-Me- 
Leu-D-o-FPhLac-MeLeu-D-Lac-OBzl (0.97 g) was 
obtained according to a similar manner to that of Preparation 45 
26. 

NMR (CDC1 3 , 6): 0.78-1.04 (m,24H), 1.10-1.82 
(m,27H).2.7-3.23 (m,16H), 4.6^.8 (m) and 5.02-5.61 (m) 
(10H),6.98-7.42 (m,13H) 

FAB-MS: 1093 [M-Boc+H] + 50 
Preparation 158 

Boc-MeLeu-D-o-FPhLac-MeLeu-D-Lac-MeLeu-D-o- 
FPhLac-MeLeu-D-Lac-OBzl (0.89 g) was used instead of 
Boc-MeLeu-D-p-Me 2 NPhLac-OBzl. Except above matter, 
Boc-MeLeu-D-o-FPhLac-MeLeu-D-Lac-MeLeu-D-o- 55 
FPhLac-MeLeu-D-Lac-OH (0.84 g) was obtained according 
to a similar manner to that of Preparation 25. 

NMR (CDC1 3 ,8): 0.78-1.05 (m,24H),1.12-1.82 (m,27H), 
2.62-3.29 (m,16H), 4.5-5.87 (m,8H),6.98-7.38 (m,8H) 
Preparation 159 60 

(S)-3-fluorophenylaniline (5.20 g) was used instead of 
(S)-2-fluorophenylaniline, Except above matter, benzyl (S)- 
2-chloro-3-(3-fluorophenyI) propionate (7.04 g) was 
obtained according to a similar manner to that of Preparation 
151. 65 

NMR (CDC1 3 ,8): 3.17 (dd,lH),3.36 (dd,lH)),4.47 (t,lH), 
5.17 (s,2H),6.82-7.04 (m,3H),7. 18-7.5 (m,6H) 



El-MS: 292 [M] + 
Preparation 160 

Benzyl (S)-2-chloro-3-(3-fluorophenyl)propionate (1.76 
g) was used instead of benzyl (S)-2-chloro-3-(4-methox- 
yphenyl) propionate. Except above matter, Boc-MeLeu-D- 
m-FPhLac-OBzl (1.13 g) was obtained according to a simi- 
lar manner to that of Preparation 2. 

NMR (CDC1 3 ,5): 0.9 (d,6H), 1.39-1 .78 (m,12H),2.6-2.77 
(m,3H),3.03-3.22 (m,2H),4.63-4.79 (m) and 4.92-5.36 (m) 
(4H),6.8-7.0 (m^H), 7.18-7.42 (m,6H) 

FAB-MS: 402 [M-Boc+Hf 
Preparation 161 

Boc-MeLeu-D-m-FPhLac-OBzl (1 .1 1 g) was used instead 
of Boc-MeLeu-D-p-Me 2 NPhLac-OBzl. Except above mat- 
ter, Boc-MeLeu-D-m-FPhLac-OH (1,00 g) was obtained 
according to a similar manner to that of Preparation 25. 

NMR (CDC1 3 ,5): 0.82-1.00 (m,6H),1.2-1.8 (m,12H), 
2.76-2.85 (m,3H), 3.02-3.25 (m,2H),4.38-4.5 (m) and 

4.62- 4.79 (m) and 5.19-5.41 (m) (2H), 6. 86-7.04 (m,3H), 
7.19-7.38 (m,lH) 

Preparation 162 

Boc-MeLeu-D-m-FPhLac-OH (0.99 g) was used instead 
of Boc-MeLeu-D-p-M^NPhLac-OH. Except above matter, 
Boc-MeLeu-D-m-FPhLac-MeLeu-D-Lac-OBzl (1.32 g) 
was obtained according to a similar manner to that of 
Preparation 26. 

NMR (CDC1 3 ,5): 0.80-1.01 (m,12H), 1.39- 1.79 (m,18H), 
2.73-3.18 (m,8H), 5.03-5.57 (m,6H),6.88-7.07 (m,3H), 
7.21-7.42 (m,6H) 

FAB-MS: 601 [M-Boc+H] + 
Preparation 163 

Boc-MeLeu-D-m-FPhLac-MeLeu-D-Lac-OBzl (0.65 g) 
was used instead of ;Boc-MeLeu-D-p-Me2NPhLac-OBzl. 
Except above matter, Boc-MeLeu-D-m-FPhLac-MeLeu-D- 
Lac-OH (0.69 g) was obtained according to a similar manner 
to that of 
Preparation 25. 

NMR CCDC1 3 ,5): 0.8-1.02 (m,12H),l.l-1.8 (m,18H), 

2.63- 3.3 (m,8H), 4.62-5.59 (m) and 5.73-5.85 (m) (4H), 
6.83-7.1 (m,3H),7.19-7.38 (m,lH) 

Preparation 164 

Boc-MeLeu-D-m-FPhLac-MeLeu-D-Lac-OBzl (0.65 g) 
was used instead of Boc-MeLeu-D-p-Me 2 NPhLac-MeLeu- 
D-Lac-OBzl. Except above matter, HCl.H-MeLeu-D-m- 
FPhLac-MeLeu-D-Lac-OBzl (0.59 g) was obtained accord- 
ing to a similar manner to that of Preparation 28. 

NMR (CDC1 3 ,8): 0.69-1.03 (m,12H), 1.1 8-2.03 (m,9H), 
2.58-2.7 (m,3H), 2.82-3.0 (m,3H),3.03-3.21 (m,2H), 
3.62-3.82 (m,lH),5.01-5.38 (m) and 5.41-5.58 (m) (5H), 
6.94-7.07 (m,3H),7. 17-7.43 (m,6H) 
Preparation 165 

Boc-MeLeu-D-m-FPhLac-MeLeu-D-Lac-OH (0.69 g) 
was used instead of Boc-MeLeu-D-p-Me 2 NPhLac-OH, 
HC1 .H-M eLeu-D- m-FPhLac- M eLeu-D-Lac-OBzl (0.59 g) 
was used instead of HCl.H-MeLeu-D-Lac-OBzl. Except 
above matter, Boc-MeLeu-D-m-FPhLac-MeLeu-D-Lac- 
MeLeu-D-m-FPhLac-MeLeu-D-Lac-OBzl (1.06 g) was 
obtained according to a similar manner to that of Preparation 
26. 

NMR (CDC1 3 ,5): 0.77-1.04 (m,24H), 1.04- 1.95 (m,27H), 
2.6-3.3 (m,16H), 4.62-4.79 (m) and 4.88-5.58 (m) (10H), 
6.82-7.14 (m,6H),7.19-7.42 (m,7H) 

FAB-MS: 1094 [M-Boc+H] + 
Preparation 166 

Boc-MeLeu-D-m-FPhLac-MeLeu-D-Lac-MeLeu-Do-m- 
FPhLac-MeLeu-D-Lac-OBzl (0.97 g) was used instead of 
Boc-MeLeu-D-p-Me^NPhLac-OBzl. Except above matter, 
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Boc-MeLeu-D-m-FPhLac-MeLeu-D-Lac-MeLeu-D-m- 
FPhLac-MeLeu-D-Lac-OH (0.81 g) was obtained according 
to a similar manner to that of Preparation 25. 

NMR (CDC1 3 ,8): 0.77-1.05 (m,24H), 1.05-1 .83 (m,27H), 
2.58-3.22 (m,16H), 4.6-4.79 (m) and 4.88-5.78 (m) (8H), 5 
6.85-7.08 (m,6H),7. 18-7.39 (m,2H) 
Preparation 167 

(S)-4-fluorophenylaniline (5.00 g) was used instead of 
(S)-2-fluorophenylaniline. Except above matter, benzyl (S)- 
2-chIoro-3-4-fluorophenyl) propionate (1.8 g) was obtained 10 
according to similar manner to that of Preparation 151. 

NMR (CDC1 3 ,8): 3.16 (dd,lH),3.33 (dd,lH),4.44 (t,lH), 
5.15 (s,2H),6.88-7.42 (m,9H) 

El-MS: 292 [M] + 
Preparation 168 15 

Benzyl (S)-2-chloro-3-(4-fluorophenyl)propionate (2.21 
g) was used instead of benzyl (S)-2-chloro-3-(4-methox- 
yphenyl) propionate. Except above matter, Boc-MeLeu-D- 
p-FPhLac-OBzl (1 .55 g) was obtained according to a similar 
manner to that of Preparation 2. 20 

NMR (CDC1 3 ,8): 0.9 (d,6H), 1.3-1 .62 (m,12H),2.58-2.67 
(m,3H),3.0-3.12 (m,2H),4.6-4/79 (m) and 4.9-5.27 (m) 
(4H),6.9-7.42 (m,9H) 

FAB-MS: 402 [M-Boc+H] + 
Preparation 169 * 25 

Boc-MeLeu-D-p-FPhLac-OBzl (1.45 g) was used instead 
of Boc-MeLeu-D-p-Me^NPhLac-OBzl. Except above mat- 
ter, Boc-MeLeu-D-p-FPhLac-OH (1.25 g) was obtained 
according to a similar manner to that of Preparation 25. 

NMR (CDC1 3 ,8): 0.83-1.00 (m,6H),1.41-1.78 (m,12H), 30 
2.7-2.84 (m,3H), 3.02-3.23 (m,2H),4,4 1-5.39 (m,3H), 
6.9-7.06 (m,2H),7.1-7.26 (m t 2H) 
Preparation 170 

Boc-MeLeu-D-p-FPhLac-OH (1.23 g) was used instead 
of Boc-MeLeu-D-p-M^NPhLac-OH. Except above matter, 35 
Boc-MeLeu-D-p-FPhLac-MeLeu-D-Lac-OBzl (2.06 g) was 
obtained according to a similar manner to that of Preparation 
26. 

NMR (CDC1 3 ,6): 0.7-1.04 (m,12H),l. 1-1.97 (m,18H), 
2.63-2.96 (m.6H), 3.0-3.18 (m,2H) ( 4.6-5.5 (m,6H), 40 
6.88-7.1 (m,2H),7. 15-7.5 (m t 7H) 

FAB-MS: 601 [M-Boc+H] + 
Preparation 171 

Boc-MeLeu-D-p-FPhLac-MeLeu-D-Lac-OBzI (0.9 g) 
was used instead of Boc-MeLeu-D-p-M^NPhLac-OBzl. 45 
Except above matter, Boc-MeLeu-D-p-FPhLac-MeLeu-D- 
Lac-OH (0.78 g) was obtained according to a similar manner 
to that of 
Preparation 25. 

NMR (CDC1 3 ,S): 0.8-1.02 (m,12H), 1.05-1. 8 (m,18H), 50 

2.62— 3.3 (m,8H) f 4.6-5.85 (m,4H),6.88-7.05 (m,2H), 
7.12-7.28 (m,2H) 

Preparation 172 

Boc-MeLeu-D-p-FPhLac-MeLeu-D-Lac-OBzl (0.89 g) 
was used instead of Boc-MeLeu-D-p-M^NPhLac-MeLeu- 55 
D-Lac-OBzL Except above matter, HCl.H-MeLeu-D-p- 
FPhLac-MeLeu-D-Lac-OBzl (0.85 g) was obtained accord- 
ing to a similar manner to that of Preparation 28. 

NMR (CDC1 3 ,5): 0.68-1.05 (m,12H),l. 18-2.05 (m,9H), 
2.53-2.68 (m,3H), 2.82-3.0 (m,3H),3.0-3.18 (m,2H), 60 

3.63- 3.81 (m,lH),5.02-5.38 (m,4H), 5.4-5.59 (m,lH), 
6.96-7.07 (m,2H),7. 15-7.42 (m,7H) 

Preparation 173 

Boc-MeLeu-D -p-FPhLac-MeLeu-D-Lac-OH (0.77 g) 
was used instead of Boc-MeLeu-D-p-Me 2 NPhLac-OH, and 65 
HCl.H-MeLeu-D-p-FPhLac-MeLeu-D-Lac-OBzl (0.84 g) 
was used instead of HCl.H-MeLeu-D-Lac-OBzl. Except 
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above matter, Boc-MeLeu-D-p-FPhLac-MeLeu-D-Lac-Me- 
Leu-D-p-FPhLac-MeLeu-D-Lac-OBzl (1.32 g) was 
obtained according to a similar manner to that of Preparation 
26. 

NMR (CDC1 3 ,8): 0.78-1.07 (m,24H),1.13-1.9 (m,27H), 
2.62-3.28 (m,16H), 4.6-4.8 (m) and 4.9-5.57 (m) (10H), 
6,86-7.07 (m,4H),7.07-7.42 (m,9H)_ 

FAB-MS: 1094 [M-Boc+Hf 
Preparation 174 

Boc-MeLeu-D-p-FPhLac-MeLeu-D-Lac-MeLeu-D-p- 
FPhLac-MeLeu-D-Lac-OBzl (1.31 g) was used instead of 
Boc-MeLeu-D-p-Me 2 NPhLac-OBzl. Except above matter, 
Boc-MeLeu-D-p-FPhLac-MeLeu-D-Lac-MeLeu-D-p- 
FPhLac-MeLeu-D-Lac-OH (0.99 g) was obtained according 
to a similar manner to that of Preparation 25. 

NMR (CDC1 3 ,S): 0.79-1.05 (m,24H),1.18-L93 (m,27H), 
2.62-3.24 (m,16H), 4.58-5.8 (m,8H),6.88-7.04 (m f 4H), 
7.1-7.38 (m,4H) 
Preparation 175 

Boc-MeLeu-D)-p-MeOPhLac-MeLeu-D-Lac-OH (0.96 
g) was used instead of Boc-MeLeu-D-p-Me^NPhLac-OH, 
and HCl.H-MeLeu-D-PhLac-MeLeu-D-Lac-OBzl (1.42 g) 
was used instead of, HCl.H-MeLeu-D-Lac-OBzl. Except 
above matter, Boc-MeLeu-D-p-MeOPhLac-MeLeu-D-Lac- 
MeLeu-D-PhLac-MeLeu-D-Lac-OBzl (1.28 g) was 
obtained according to a similar manner to that of Preparation 
26. 

NMR (CDC1 3 ,8): 0.77-1.02 (m,24H), 1.02-1 .96 (m,27H), 
2.6-3.25 (m,16H), 3.78 (s,3H),4.6-^.8 (m) and 4.95-5.57 
(m) (10H),6.78-6.90 (m,2H), 7.04-7.4 (m,12H) 

FAB-MS: 1087 [M-Boc+H] + 
Preparation 176 

Boc-MeLeu-D-p-MeOPhLac-MeLeu-D-Lac-MeLeu-D- 
PhLac-MeLeu-D-Lac-OBzl (1.13 g) was used instead of 
Boc-MeLeu-D-p-Me 2 NPhLac-OBzl. Except above matter, 
Boc-MeLeu-D-p-MeOPhLac-MeLeu-D-Lac-MeLeu-D- 
PhLac-MeLeu-D-Lac-OH (0.98 g)was obtained according 
to a similar manner to that of Preparation 25. 

NMR (CDC1 3 ,6): 0.72-1.04 (m,24H),1.04-1.9 (m,27H), 
2.6-3.25 (m,16H), 3.78 (s,3H),4.5 8—4.8 (m) and 4.82-5.56 
(m) and 5.65-5.82 (m) (8H),6.78-6.9 (m,2H),7.03-7.38 
(m,7H) 

Preparation 177 

Benzyl chloroacetate (1.85 g) was used instead cf benzyl 
(S)- 2-chloro-3-(4-methoxyphenyl)propionate. Except 
above matter, Boc-MeLeu-Glycol-OBzl (4.0 g) was 
obtained according to a similar manner to that of Preparation 
2. 

NMR (CDC1 3 ,8): 0.93 (d,6H) f 1.45 (s,9H),1.4-1.8 
(m,3H),2.78 (s) and 2.80 (s) (3H),4.6-5.0 (m,3H),5.29 
(s,2H),7.35 (s,5H) 

IR (KBr): 1740,1695 cm" 1 
Preparation 178 

Boc-MeLeu-Glycol-OBzl (1.50 g) was used instead of 
Boc-MeLeu-D-p-Me^NPhLac-MeLeu-D-Lac-OBzl . Except 
above matter, HCl.H-MeLeu-Glycol-OBzl (1.32 g) was 
obtained according to a similar manner to that of Preparation 
28. 

IR (KBr): 1753 cm- 1 
Preparation 179 

Boc-MeLeu-D-p-MeOPhLac-OH (0.69 g) was used 
instead of Boc-MeLeu-D-p-M^NPhLac-OH, and HCLH- 
MeLeu-Glycol-OBzl (0.59 g) was used instead of HC1.H- 
MeLeu-D-Lac-OBzl. Except above matter, Boc-MeLeu-D- 
p-MeOPhLac-MeLeu-Glycol-OBzl (0.79 g) was obtained 
according to a similar manner to that of Preparation 26. 

NMR (CDC1 3 ,8): 0.8-1.0 (m,12H),1.2-1.8 (m,6H),1.42 
<s) and 1.47 (s) (9H),2.7-3.0 (m,6H),3.03 (d,2H),3.78 
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(s,3H),4.66 (s,2H),4.6-5.5 (m, 3H),5.28 (s,2H),6.82 (d,2H), 
7.14 (d,2H),7.3-7.4 (m,5H) 

IR (KBr): 1740,1694,1664 cm" 1 

APCI-MS: 599 [M+H] + 
Preparation 180 

Boc-MeLeu-D-p-MeOPhLac-MeLeu-Glycol-OBzl (0.39 
g) was used instead of Boc-MeLeu-D-p-Me 2 NPhLac-OBzl. 
Except above matter, Boc-MeLeu-D-p-MeOPhLac-MeLeu- 
Glycol-OH (0.32 g) was obtained according to a similar 
manner to that of Preparation 25. 

IR (KBr): 1744,1691,1663 cm' 3 
Preparation 181 

Boc-Mel^u-D-p-MeOPhLac-MeLeu-Glycol-OBzJ (0.39 
g) was used instead of Boc-MeLeu-D-p-M^NPhLac-Me- 
Leu-D-Lac-OBzl. Except above matter, HCl.H-MeLeu-D- 
p-MeOPhLac-MeLeu-Glycol-OBzl (0.38 g) was obtained 
according to a similar manner to that of Preparation 28. 

IR (KBr): 1745,1653 cm" 1 
Preparation 182 



10 



15 



48 



trifluoroacetic acid (2 ml) and stirred for 2 hours succes- 
sively. The solvent was evaporated in vacuo, and the residue 
was dissolved in dioxane (30 ml). After adding the mixture 
dropwise for 5 hours into pyridine (629 ml) which was 
heated at 90° C, it was stirred for 2 and ¥i hours succes- 
sively. The solvent was evaporated in vacuo, azeotroped by 
toluene (30 ml). To the residue was added ethyl acetate (200 
ml), washed with 10% aqueous citric acid solution, water, 
aqueous saturated sodium bicarbonate solution, water in 
order, dried over anhydrous sodium sulfate, and concen- 
trated in vacuo. The resultant crude product was purified by 
silica gel chromatography, and eluted with mixture of ethyl 
acetate and hexane (1 .5: 1 , v/v). The fractions containing the 
desired product were combined and evaporated in vacuo to 
obtain 



r 



McLcu — D-p-McOPhLac-McLcu — D-Lac-McLcu — D-p-MeOPhLac-MeLeu — D-Lac 



Boc-MeLeu-D-p-MeOPhLac-MeLeu-Glycol-OH (0.32 
g) was used instead of Boc-MeLeu-D-p-Me 2 NPhLac-OH, 
and HCl.H-MeLeu-D-p-MeOPhLac-MeLeu-Glycol-OBzl 
(0.37 g) was used instead of HCl.H-MeLeu-D-Lac-OBzl. 
Except above matter, Boc-MeLeu-D-p-MeOPhLac-MeLeu- 
Glycol-MeLeu-D-p-MeOPhLac-MeLeu-Glycol-OBzl 
(0.603 g) was obtained according to a similar manner to that 
of Preparation 26. 

NMR (CDC1 3 ,5): 0.8-1.05 (m,24H),1.41 (s) and 1.47 (s) 
(9H),1.21-1.9 (m,12H),2.65-3.1 (m,16H),3.78 (s,6H), 
4.60-4.85 (m) and 5.15- 5.5 (m) (10H),5.16 (s,2H), 
6.75-6.90 (m,2H),7.05-7.2 (m,2H),7.3-7.4 (m f 5H) 

IR (KBr): 1744,1689,1667 cm" 1 



25 (0.16 g). 

NMR (CDC1 3 ,5): 0.79-1.00 (m,24H), 1.10-1.80 
(m,18H), 2.73-3.09 (m,16H), 3.78 (s,6H), 4.40-4.54 (m). 
and 5,00-5.67 (m) (8H), 6.82 (d, 4H), 7.15 (d,4H). 
IR (KBr): 1741,1662 cm" 1 
30 FAB-MS: 1009 (M+H) + 

EXAMPLE 2 

Boc-MeLeu-D-Man-MeLeu-D-Lac-MeLeu-D-Man-Me- 
35 Leu-D-Lac-OC 6 F 5 was used instead of Boc-MeLeu-D-p- 
MeOPhLac-MeLeu-D-Lac-MeLeu-D-p-MeOPhLac-Me- 
Leu-D-Lac-OC^F 5 . Except above matter, 



i — McLeu — D-Man-MeLeu — D-Lac-MeLeu — D-Man-MeLeu — D-Lac — i 



FAB-MS: 1189M+H] + 
Preparation 183 

Boc-MeLeu-D-p-MeOPhLac-MeLeu-Glycol-MeLeu-D- 45 
p-MeOPhLac-MeLeu-Glycol-OBzl (0.58 g) was used 
instead of Boc-MeLeu-D-p-Me 2 NPhLac-OBzl. Except 
above matter, Boc-MeLeu-D-p-MeOPhLac-MeLeu-Glycol- 
MeLeu-D-p-MeOPhLac-MeLeu-Glycol-OH (0.55 g) was 
obtained according to a similar manner to that of Preparation 50 
25. 

IR (KBr): 1742, 1664cm" 1 
Preparation 184 

Boc-MeLeu-D-p-MeOPhLac-MeLeu-Glycol-MeLeu-D- 
p-MeOPhLac-MeLeu-Glycol-OH (0.55 g) was used instead 55 
of Boc-MeLeu-D-p-Me 2 NPhLac-MeLeu-D-Lac-OBzl. 
Except above matter, HCl.H-MeLeu-D-p-MeOPhLac-Me- 
Leu-Glycol-MeLeu-D-p-MeOPhLac-MeLeu-Glycol-OH 
(0.53 g) was obtained according to a similar manner to that 
of Preparation 28. 60 

IR (KBr): 1741,1646 cm" 1 

EXAMPLE 1 

To a solution of Boc-MeLeu-D-p-MeOPhLac-MeLeu-D- 65 
Lac-MeLeu-D-p-MeOPhLac-MeLeu-D-Lac-OC 6 F 5 (0.4 g) 
in methylene chloride (4 ml) was added under ice-cooling, 



(0.1 1 g) was obtained according to a similar manner to that 
of Example 1. 

NMR (CDC1 3 ,5): 0.70-1.00 (m,24H), 1.10-1.98 
(m,18H), 2.75-3.10 (m,12H),4.60-5.70 (m,6H), 6.44 
(s,2H),7.30-7.60 (m,10H). 

IR (KBr): 1750,1677 cm~\ 

FAB-MS: 921 (M+H) + 

EXAMPLE 3 

To a solution of 3HCLH-MeLeu-D-p-Me 2 NPhLac-Me- 
Leu-D-Lac-MeLeu-D-p-Me 2 NPhLac-MeLeu-D-Lac-OH 
(0.825 g) in dichloromethane was (700 ml) was added under 
ice-cooling, triethylamine (0.45 ml) and bis(2-oxo-3-oxazo- 
lidinyl) phosphinic chloride (0.27 g), and stirred for 14 hours 
successively, and further stirred for 4 hours at room tem- 
perature. The solvent was evaporated in vacuo, was added 
water (50 ml), and extracted with ethyl acetate (40 mlx3). 
The ethyl acetate layer was washed with saturated brine, 
dried over anhydrous sodium sulfate. The solvent was 
evaporated in vacuo, the resultant crude product was puri- 
fied by silica gel chromatography, and eluted with mixture 
of hexane, ethyl acetate and ethanol (60:35:5, v/v). The 
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fractions containing the desired product were combined and 
evaporated in vacuo to obtain 

I — McLeu— D-p-MejNPhLac-MeLeu — D-Lac-McLcu — D-p-Me2NPLac-MeLeu — D-Lac — 



(0.40 g). 

NMR (CDC1 3 ,8) 0.75-1.1 (m,24H), 1.4-1. 85 (m,18H), 1(J 
2.7-3.1 (m,28H), 4.4-5.8 (m,8H),6.64 (d ( 4H),7.08 (d,4H) 
IR(KBr): 1741,1662 cm" 1 
FAB-MS: 1035 [M+H] + 

EXAMPLE 4 

I — McLeu — D-p-Mc2NPhLac-MeLeu — D-Lac-MeLeu — D-p-MejNPhLac-MeLeu — D-Lac — 



20 

(0.145 g) 

was dissolved in 4N-hydrogen chloride in ethyl acetate (2 
ml). 

The solvent was evaporated in vacuo, the residue was 
dissolved in 4N-hydrogen chloride in ethyl acetate (2 ml) 15 
again. After the solvent was evaporated in vacuo, azeotroped 
by toluene (10 ml) twice to give 



i — MeLcu — D-p-Mc2NPhLac-McLcu — D-Lac-McLcu — D-p-Me2NPhLac-McLeu — D-Lac 



(0.157 g). 

NMR (CDC1 3 ,5) 0.7-1.1 (m f 24H), 1.25- 1.85 (m,18H), 
2.8-3.4 (m,16H), 3.15 (bs,12H),4.6-5.75 (m,8H),7.35-7.5 35 
(m,4H),7.6-7.75 (m,4H) 

IR (KBr): 1742,1649 cm" 1 

EXAMPLE 5 

40 

To a solution of 3HCl.H-McLeu-D-p-MorPhLac-MeLeu- 
D-Lac-MeLeu-D-p-MorPhLac-MeLeu-D-Lac-OH (0.404 g) 
in dichloromethane (162 ml) were added sodium bicarbon- 
ate (0.27 g) and bis(2-oxo-3-oxazolidinyl) phosphinic chlo- 
ride (0.13 g), and stirred for 71 hours successively. The 
solvent was evaporated in vacuo, added water (50 ml), and 45 
extracted with ethyl acetate (50mlx3). The ethyl acetate 
layer was washed with saturated brine, dried over anhydrous 
sodium sulfate. The solvent was evaporated in vacuo, the 
resultant crude product was purified by silica gel chroma- 
tography, and eluted with mixture of hexane, ethyl acetate, 50 
and ethanol (50:45:5, v/v). The fractions containing the 
desired product were combined and evaporated in vacuo to 
obtain 



| — MeLcu — D-p-MorPhLac-Melcu — D-Lac-MeLeu — D-p-MorPhLac-MeLeuSSOD-Lac 



60 



65 
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SI 

(0.238 g). 

NMR (CDC1 3 ,S) 0.8-1.1 (m,24H),1.3-1.8 (m,18H), 
2.7-3.2 (ra,24H), 3.8-3.9 (m,8H),44-4.55 (m) and 5.0-5.7 
(m) (8H),6.82 (d,4H),7.13 (d, 4H) 

IR (KBr): 1740, 1662 cm" 1 5 

FAB-MS : 1119 [M+H* 

EXAMPLE 6 

3HCl.H-MeLeu-D-p-PyrPhLac-MeLeu-D-Lac-MeLeu- 10 
D-p-PyrPhLac-MeLeu-D-Lac-OH (0.80 g) was used instead 
of 3HCl.H-MeLeu-D-p-MorPhLac-MeLeu-D-Lac-MeLeu- 
D-p-MorPhLac-MeLeu-D-Lac-OH. Except above matter, 



MeLeu — D-p-PyrPhLac-MeLcu — D-Lac-McLcu — D-p-PyrPhLac-MeLeu — D-Lac — 



20 

(0.238 g) was obtained according to a similar manner to that 
of 

EXAMPLE 5. 

25 

NMR (CDC1 3 ,5) 0.75-1,1 (m,24H),1.2-1.8 (m,18H), 
1.9-2.05 (m,8H), 2.7-3.1 (m,16H),3. 15-3.3 (m,8H), 
4.4-4.55 (m) and 5.0-5.7 (rn) (8H), 6.46 (d,4H)/7.06 (d,4H) 

IR (KBr): 1740,1664 cm" 1 

FAB-MS: 1087 [M+H] + 30 

EXAMPLE 7 

i — McLcu — D — PhLac-MeLcu — D-Lac- MeLcu — D — PhLac-MeLeu — D-Lac — i 



(0.382 g) was cooled down to -10° C. After fuming nitric 
acid (3.5 ml) was added dropwise in 15 minutes, the mixture 
was stirred for one hour at room temperature. The reaction 
solution was added gradually into saturated sodium bicar- 
bonate (25 ml), and extracted with ethyl acetate (25 mlx3). 
After washing the ethyl acetate layer with saturated brine, 
dried over anhydrous sodium sulfate, and the solvent was 
evaporated, in vacuo to give crude product of 



I — MeLeu — D-p-NO^PhLac-MeLcu — D-Lac-MeLeu — D-p-NC^ PhLac-MeLeu — D-Lac — i 



(0.465 g). 55 
NMR (CDCl 3 ; 5) 0.65-1.1 (m,24H),1.2-1.8 (m,18H), 

2.7-3.3 (m,16H), 44-4.55 (m) and 5.0-5.7 (m) (8H), 

7.35-7.55 (m,4H),8.05-8.15 (m, 4H) 
IR (KBr): 1742,1662,1519,1343 cm' 1 
FAB-MS: 1039 [M+Hf 60 
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EXAMPLE 8 

To a ethanol (5 ml) solution of crude product (72 mg) of 

• — MeLeu— D-p-NC^PhLac-MeLeu — D-Lac-MeLeu — D-p-NChPhLac-MeLeu — D-Lac — 



were added 37% aqueous formaldehyde (0.4 ml) and 10% 
palladium on carbon (0.1 g), and hydrogenated for 2 hours 10 
at room temperature under hydrogen gas atmospheric pres- 
sure. The catalyst was filtered off and the crude product 
which was gained by evaporating the solvent was purified by 
silica gel column chromatography, eluting with a mixed 15 
solvent of hexane, ethyl acetate and ethanol (75:20:5, v/v). 
The fractions containing the desired product were combined 
and evaporated in vacuo to obtain 



I — McLcu — D-p-MejNPhLac-MeLeu — D-Lac-MeLeu — D-p-Me2NPhLac-MeLeu — D-Lac — 



25 

(42 mg). 

NMR (CDC1 3 ; 5) 0.75-1.1 (m,24H), 1.4-1. 85 (m,18H), 
2.7-3.1 (m,28H), 4.4-5.8 (m,8H),6.64 (d,4H),7.08 (d,4H) 
IR (KBr): 1741,1662 cm" 1 

30 

EXAMPLE 9 

To a methanol (10 ml) solution of crude product (312 mg) 

of 

i — McLcu — D-p-NCbPWLac-MeLeu — D-Lac-MeLeu — D-p-NOjPhLac-MeLeu — D-Lac — 



was added 10% palladium on carbon (0.1 g), and hydroge- 40 
nated for 2 hours at room temperature under hydrogen gas 
atmospheric pressure. The catalyst was filtered off and the 
crude product which was gained by evaporating the solvent 
was purified by silica gel column chromatography, eluting 45 
with a mixed solvent of hexane, ethyl acetate and ethanol 
(40:55:5, v/v). The fractions containing the desired product 
were combined and evaporated in vacuo to obtain 



i — McLcu— D-p-NHaPhLac-MeLeu — D-Lac-MeLeu — D-p-NH 2 PhLac«MeLeu — D-Lac 



(144 mg). 

NMR (CDC1 3 ,5): 0.75-1.1 (m,24H), 1.4-1. 85 (m,18H), 
2.7-3.1 (m, 16H),4.4-5.8 (m,8H),6.64 (d,4H),7,08 (d,4H) 
IR (KBr): 1741,1662 cm" 1 

FAB-MS: 979 [M+FTp 60 
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EXAMPLE 10 
To a methanol (10 ml) solution of 

I — MeLeu — D-p-NH2PhLac-MeLeu — D-Lac-MeLeu — D-p-NH 2 PhLac-MeLeu — D-Lac — i 



(250 mg) were added acetaldehyde (0.56 g) and 10% pal- 10 
ladium on carbon (0.15 g), and hydrogenated for 4 hours at 
room temperature under hydrogen gas atmospheric pressure. 
The catalyst was filtered off and the crude product which 
was gained by evaporating the solvent was purified by silica 
gel column chromatography, eluting with a mixed solvent of 15 
hexane, ethyl acetate, and ethanol (25:20:5, v/v). The frac- 
tions containing the desired product were combined and 
evaporated in vacuo to obtain 

I — MeLeu — D-p-Et 2 NPhLac-MeLeu — D-Lac-McLcu — D-p-Et2NPhLac-MeLeu — D-Lac 



D 



(147 mg). 

NMR (CDC1 3 ,6): 0.7-1.9 (m,54H),2.65-3.1 (m,12H), 
3.2-3.4 (m,8H), 4.4-4.5 (m) and 5.0-5.8 (m) (8H),6.45-6.6 
(m,4H),7.0-7.1 (m,4H) 

IR (KBr):1741,1662 cm" 1 

FAB-MS: 1091 [M+Hr 30 

EXAMPLE 1 1 
To a methanol (10 ml) solution of 

I — MeLeu — D-p-NH2PhLac-MeLeu — D-Lac-MeLeu — D-p-Nf^PW-ac-MeLeu — D-Lac — i 



(250 mg) were added n-hexanal (0.62 g) and 1 0% palladium 40 
on carbon (0.15 g), and hydrogenated for 11 hours at room 
temperature under hydrogen gas atmospheric pressure. The 
catalyst was filtered off and the crude product which was 
gained by evaporating the solvent was purified by silica gel 
column chromatography, eluting with a mixed solvent of 45 
hexane, ethyl acetate, and ethanol (25:70:5, v/v). The frac- 
tions containing the desired product were combined and 
evaporated in vacuo. To the resultant residue was added 
4N-hydrogen chloride in ethyl acetate (5 ml), and the solvent 
was evaporated, repeated the same procedure again to give 

• — MeLeu — D-p-Hcx2NPhLac-MeLeu — D-Lac-MeLeu — D-p-Hex2NPhLac-MeLeu — D-Lac — 



55 

(147 mg). 

NMR (CDC1 3 ,5): 0.7-2.1 (m,86H),2.7-3.6 (m,24H), 
4.4-4.6 (m) and 5.0-5.7 (m) (8H),7.3-7.45 (m,4H),7.6-7.75 
(m,4H) 

IR (KBr): 1743,1656 cm -1 60 
FAB-MS: 1315 [M+H] + 
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EXAMPLE 12 



3HCl.H-MeLeu-D-p-PipPhLac-MeLeu-D-Lac-MeLeu- 
D-p-PipPhLac-MeLeu-D-Lac-OH (1.24 g) was used instead 
of 3 HQ .H-MeLeu-D-p-MorPhLac-MeLeu-D-Lac-MeLeu- 
D-p-MorPhLac-MeLeu-D-Lac-OH. Except above matter, 



58 



IR (KBr): 1742,1663 cm" 1 
FAB-MS: 1079 [M+H] + 



I — MeLeu — D-p-PipPhLac-MeLcu — D-Lac-MeLeu — D-p-PipPhLac-MeLeu— D-Lac — 



(0.82 g) was obtained according to a similar manner to that 
of Example 5. 15 

NMR (CDC1 3 ,5): 0.7-1.1 (m,24H),1.2-1.9 (m,30H), 
2.65-3.2 (m,24H), 4.4-4.55 (m) and 5.0-5.7 (m) (8H),6.84 
(d,4H),7.09 (d,4H) 

IR (KBr): 1740,1663 cm" 1 

FAB-MS: 1115 [M-t-H) + 



20 



EXAMPLE 14 



To a trifluoroacetic acid (0.5 ml) solution of 



I — McLeu — D-p-NHjPhLac-MeLeu — D-Lac-MeLeu — D-p-NH 2 PhLac-MeLeu— D-Lac — > 



EXAMPLE 13 

A suspension of 

, — MeLeu— D-p-NH 2 PhLac-MeLeu— D-Lac-MeLeu— D-p-NH 2 PhLac-MeLeu— D-Lac — i 



(0.228 g),2,5-dimethoxytetrahydrofuran (0.045 ml) and ace- 
tic acid (1 ml) were stirred for 3 hours at room temperature, 
and further stirred for 3 hours at 50° C. Further more, to the 
mixture was added 2,5-dimethoxytetrahydrofuran (0.045 
ml) and stirred for 3 hours successively. The reaction 
solution was poured into ice-aqueous saturated sodium 
bicarbonate solution and extracted with ethyl acetate (20 
mlx2). After washing the ethyl acetate layer with saturated 
brine, dried over anhydrous sodium sulfate, the crude prod- 
uct which was gained by evaporating the solvent was 
purified by silica gel column chromatography, eluting with 
a mixed solvent of hexane, ethyl acetate, and ethanot 
(50:45:5, v/v). The fractions containing the desired product 
were combined and evaporated in vacuo to obtain 



(48 mg) was added at room temperature, sodium nitrite (8 
mg), after the reaction solution was stirred for 1 hour at 60° 
C, the solvent was evaporated in vacuo and the residue was 

40 azeotroped by toluene. To the residue were added sodium 
bicarbonate (84 mg), water (0.5 ml), dioxane (2.5 ml) and 
after the mixture was stirred for 15 hours at room tempera- 
ture, water (50 ml) was added and extracted with ethyl 

45 acetate (25 mlx3). After washing the ethyl acetate layer with 
saturated brine, dried over anhydrous sodium sulfate, the 
crude product which was gained by evaporating the solvent 
was purified by silica gel column chromatography, eluting 
with a mixed solvent of hexane, ethyl acetate, and ethanol 

50 (65:30:5, v/v). The fractions containing the desired product 
were combined and evaporated in vacuo to obtain 



I — MeLeu — D-p-PylPhLac-McLcu— D-Lac-MeLeu— D-p-PylPhLac-MeLeu— D-Lac — j 



(56.6 mg). 

NMR (CDCl 3 ,6): 0.77-1.1 (m,24H), 1.2- 1.82 (m,18H), 60 
2.7-3.23 (m, 16H),52-5.73 (m,8H),6.28-6.39 (m,4H), 
6.56-6.7 (m,4H),6.96-7.38 (m, 8H) 
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I — MeLcu — D-p-OHPhLac-MeLeu — D-Lac-McLcu — D-p-OHPhLac-MeLeu — D-Lac — i 



(40.4 mg). 

NMR (CDC1 3 ,6): 0.70-1.8 (m,42H),2.7-3.15 (m,16H), 
4.38-4.55 (m) and 4.97-5.68 (m) (8H),6.65-6.83 (m,4H), 
6.94-7.17 (m,4H) 

IR (KBr): 1741,1648 cm" 1 

FAB-MS: 981 [M+H] + 



EXAMPLE 15 



A suspension of 



10 



NMR (CDCl 3f 8): 0.7O-1.9 (m,64H),2.68-3.2 (m,16H), 
3.91 (t,4H),4.42-4.56 (m) and 5.03-5.9 (m) (8H),6.69-6.84 
(m,4H),7.05-7.2 (m,4H) 

IR (KBr): 1742,1661 cm" 1 

FAB-MS: 1149 [M+Hf 

EXAMPLE 17 

To Boc-MeLeu-D-p-MEPhLac-MeLeu-D-Lac-MeLeu- 
D-p-MEPhLac-MeLeu-D-Lac-OH (1.03 g) was added 



MeLeu — D-p-OHPhLac-MeLeu — D-Lac* Me Leu — D-p-OHPhLac-MeLeu — D-Lac 



(0.3 g), dimethylformamide (2 ml), potassium carbonate 
(128.5 mg) and ethyl iodide (0.08 ml) were stirred for 18 
hours at room temperature, and then water (30 ml) was 25 
added and extracted with ethyl acetate (20 mlx3). After 
washing the ethyl acetate layer with saturated brine, dried 
over anhydrous sodium sulfate, the crude product which was 
gained by evaporating the solvent was purified by silica gel ^ 
column chromatography, eluting with a mixed solvent of 
hexane and ethyl acetate (1:1, v/v). The fractions containing 
the desired product were combined and evaporated in vacuo 
to obtain 



4N-hydrogen chloride in ethyl acetate solution (20 ml), and 
stirred for 50 minutes at 0° C. After the solvent was 
evaporated in vacuo, the residue was azeotroped by toluene, 
was added dichloromethane (850 ml), cooled down to 0° C, 
added triethylamine (0.47 ml) and bis (2-oxo-3-oxazolidi- 
nyl) phosphinic chloride (0.32 g), and stirred for 14 hours 
successively. The solvent was evaporated in vacuo, was 
added 5% citric acid (100 ml) and extracted with ethyl 
acetate (100 mlx2). After washing the ethyl acetate layer 
with aqueous saturated sodium bicarbonate and saturated 
brine, dried over anhydrous sodium sulfate, the crude prod- 



I — McLeu— D-p-EtOPhLac-MeLeu — D-Lac-MeLeu — D-p-EtOPhLac-McLeu— D-Lac 



(0.188 g). 

NMR (CDC1 3 ,8): 0.76-1.09 (m,24H), 1.3-1. 82 (m,16H), 
2.7-3.15 (m, 16H),3.99 (q,4H),4.4-4.58 (m) and 4.9-5.8 
(m) (8H),6.76-6.88 (m.4H), 7.07-7.39 (m.4H) 

IR (KBr): 1743,1664 cm" 1 

FAB-MS: 1037 [M+Hf 

EXAMPLE 16 

n-Hexyl bromide (0.25 ml) was used instead of ethyl 
iodide. Except above matter, 



40 



45 



50 



uct which was gained by evaporating the solvent was 
purified by silica gel column chromatography, eluting with 
a mixed solvent of hexane, ethyl acetate, and ethanol 
(60:35:5, v/v). The fractions containing the desired product 
were combined and evaporated in vacuo to obtain 



, — McLeu — D-p-HexOPhLac-MeLeu — D-Lac-MeLeu — D-p-HexOPhLac-MeLeu — D-Lac — i 



(0,179 g) was obtained according to a similar manner to that 
of Example 15. 
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■ — MeLcu— D-p-MEPhLac-MeLeu — D-Lac-MeLeu — D-p-MEPhLac-MeLeu — D-Lac ■ 



5 

(0.506 g). 

NMR (CDC1 3 ,8): 0.78-1.08 (m,24H) t 1.2-1.9 (m,18H), 
2.62-3.09 (m, 16H),3.45 (s,6H),3.65-3.82 (m,4H), 
4.02-4.19 (m,4H),4.6-4.78 (m) and 5.01-5.7 (m) (8H), 
6.8-6.96 (m,4H),7. 12-7.22 (m,4H) io 

IR (KBr): 1740,1662 cm" 1 

FAB-MS: 1097 [M+H] + 

EXAMPLE 18 

A suspension of 



I — MeLeu—D-p-OHPhLac-MeLeu— D-Lac-MeLeu — D-p-OHPhLac-MeLeu — D-Lac 



(0.3 g), dimethylformamide (2 ml), potassium carbonate 
(128.5 mg),l-bromo- 2-(2-methoxyethoxy)ethane (0.93 ml), 
and sodium iodide (92.9 mg) were stirred for 17 hours at 25 
room temperature and stirred for 24 hours at 50° C. Further, 
to the mixture was added sodium iodide (92.9 mg) and 
stirred for 8 hours successively. To the mixture was added 
water (30 ml) and extracted with ether (20 mlx3). After 
washing the ether layer with saturated brine, dried over 
anhydrous sodium sulfate, the crude product which was 
gained by evaporating the solvent was purified by silica gel 
column chromatography and eluting with a mixed solvent of 
hexane, ethyl acetate, and ethanol (30:65:5, v/v). The frac- 
tions containing the desired product were combined and 
evaporated in vacuo to obtain 



! — MeLcu — D-p-MEEPhLac-MeLeu — D-Lac-MeLeu — D-p-MEEPhLac-MeLeu — D-Lac — 



(0.105 g). 

NMR (CDC1 3 ,8): 0.71-L82 (m,54H),2.84-3.23 (m,16H), 
3.39 (s,6H), 3.59-3.63 (m,4H),3.63-3.79 (m,4H),3.79-3.92 
(m,4H),4.03^.2 (m,4H), 4.39^.56 (m) and 5.0-5.77 (m) 
(8H),6.83 (d,4H),7.13 (d,4H) 

IR (KBr): 1743,1662 cm" 1 

FAB-MS: 1185 [M+H] + 

EXAMPLE 19 50 

Boc-MeLeu-D-o-MeOPhLac-MeLeu-D-Lac-MeLeu-D- 

0- MeOPhLac-MeLeu-D-Lac-OH (1.24 g) was used instead 
of Boc-MeLeu-D-p-MEPhLac-MeLeu-D-Lac-MeLeu-D-p- 
MEPhLac-MeLeu-D-Lac-OH. Except above matter, 55 

1 — MeLcu — D-o-MeOPhLac-MeLeu — D-Lac-MeLeu — D-o-McOPhLac-McLcu — D-Lac — t 



60 



65 



5,514,773 
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(0.87 g) was obtained according to a similar manner to that 
of EXAMPLE 17. 

NMR (CDC1 3 ,5): 0.79-1.08 (m,24H),1.20-L81 (m,18H), 
2.71-3.15 (m, 16H),3.85 (s) and 3.86 (s) (6H), 4. 40-5. 89 
(m,8H),6.82-6.93 (m,4H),7. 12-7.27 (m,4H) 

IR (KBr):1741,1663cm- 1 

FAB-MS: 1009 [M+H] + 



64 

EXAMPLE 22 



Boc-MeLeu-D-2,4-DMOPhLac-MeLeu-D-Lac-Me- 
Leu-D- 2,4-DMOPhLac-MeLeu-D-Lac-OH (1.49 g) was 
used instead of Boc-MeLeu-D-p-MEPhLac-MeLeu-D-Lac- 
MeLeu-D-p-MEPhLac-MeLeu-D-Lac-OH. Except above 
matter, 



i — MeLeu — D-2,4-DMOPhLac-MeLeu — D-Lac-MeLcu — D-2.4-DMO — PhLac-McLcu — D-Lac 



EXAMPLE 20 (0.95 g) was obtained according to a similar manner to that 

Boc-MeLeu-D-m-MeOPhLac-MeLeu-D-Lac-MeLeu-D- of Example 17. 

20 

m-MeOPhLac-MeLeu-D-Lac-OH (0.79 g) was used instead 
of Boc-MeLeu-D-p-MEPhLac-MeLeu-D-Lac-MeLeu-D-p- 
MEPhLac-MeLeu-D-Lac-OH. Except above matter, 



i — McLcu— D- m-MeOPhLac-McLcu— D- Lac-MeLeu — D-m-MeOPhLac-MeLeu— D-Lac — i 



30 



(0.51 g) was obtained according to a similar manner to that 
of Example 17. 

NMR (CDC1 3 ,5): 0.75-1.15 (m,24H), 1.20-1 .85 (m,18H), 
2.70-3.18 (m, 16H),3.78 (s,6H),4.40-5.78 (m,8H), 
6.70-6.88 (m,6H),7. 10-7.25 (m,2H) 

IR (KBr): 1739,1661cm" 1 

FAB-MS: 1009M+H]- 

EXAMPLE 21 

Boc-MeLeu-D-3,4-DMOPhLac-MeLeu-D-Lac-Me- 
Leu-D- 3,4-DMOPhLac-MeLeu-D-Lac-OH (0.26 g) was 
used instead of Boc-MeLeu-D-p-MEPhLac-MeLeu-D-Lac- 
MeLeu-D-p-MEPhLac-MeLeu-D-Lac-OH. Except above 
matter, 



35 



40 



NMR (CDC1 3 ,8): 0.78-1.12 (m,24H),1.2O-1.80 (m,18H), 
2.70-3.16 (m, 16H),3.75-3.90 (m,12H),4.40-5.83 (m,8H), 
6.35-6.43 (m,4H),7.01-7.12 (m,2H) 

IR (KBr): 1740,1661 cm" 1 

FAB-MS: 1069 [M+H]* 



EXAMPLE 23 

Boc-MeLeu-D-3,4-MODPhLac-MeLeu-D-Lac-MeLeu- 
D-3,4-MODPhLac-MeLeu-D-Lac-OH (0.59 g) v/as used 
instead of Boc-MeLeu-D-p-MEPhLac-MeLeu-D-Lac-Me- 
Leu-D-p-MEPhLac-MeLeu-D-Lac-OH. Except above mat- 
ter, 



, — MeLeu— D-3,4-DMOPhLac-MeLeu—D-Lac-MeLeu—D-3,4-DMO — PhLac- Me Leu— D-Lac — i 



(0.14 g) was obtained according to a similar manner to that 
of EXAMPLE 17. 



I — MeLeu — D-3,4-MODPhLac-MeLeu — D-Lac-MeLeu — D-3,4-MODPhLac-MeLeu— D-Lac — . 



NMR (CDC1 3 ,5): 0.72-1.00 (m,24H),1.21-1.80 (m,18H), 
2.72-3.15 (m, 16H),3.85 (s,6H),3.86 (s,6H),4.42-5.72 
(m,8H),6.72-6.81 (m,6H) 

IR (KBr): 1740,1661 cm -1 

FAB-MS: 1069 [M+H] + 



(0.29 g) was obtained according to a similar manner to that 
of Example 17. 

NMR (CDC1 3 ,S): 0.80-1.12 (m,24H), 1.22-2.00 (m,18H), 
2.63-3.20 (m, 16H),4.35-4.53 (m) and 5.00-5.70 (m) (8H), 
5.82-6.00 (m,4H),6.60-6.82 (m,6H) 
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IR (KBr):1740,1661 cm" 1 
FAB-MS: 1037 [M+H] + 

EXAMPLE 24 

3HCl.H-MeLeu-D-3MA-4MOPhLac-MeLeu-D-Lac-Me- 5 
Leu-D- 3MA-4MOPhLac-MeLeu-D-Lac-OH (1.18 g) was 
used instead of 3HCl.H-MeLeu-D-p-MorPhLac-MeLeu-D- 
Lac-MeLeu-D-p-MorPhLac-MeLeu-D-Lac-OH. Except 
above matter, 



i — MeLeu — D-3MA-4MOPhLac-McLeu — D-Lac-MeLeu — D-3MA-4MOPhLac-MeLeu— D-Lac — . 



(0.390 g) was obtained according to a similar manner to that 
of Example 5. 

NMR (CDC1 3 ,S): 0.75-1.1 (m,24H), 1.2-2.1 (m,18H), 
2.6-3.3 (m,28H), 3.85 (s,6H),4.4-4.55 (m) and 5.0-5.7 (m) 20 
(8H),67-6.9 (m,6H) 

IR (KBr):1741,1663 cm' 1 

FAB-MS: 1095 [M+H] + 

EXAMPLE 25 

25 

Boc-MeLeu-D-3,4-DMAPhLac-MeLeu-D-Lac-Me- 
Leu-D- 3 ,4-DM APhLac-MeLeu-D-Lac-OH (0.35 g) was 
used instead of Boc-MeLeu-D-p-MEPhLac-MeLeu-D-Lac- 
-rMeLeu-D-p-MEPhLac-MeLeu-D-Lac-OH, and N-methyl- 
v morpholine (0.186 ml) was used instead of triethylamine. 
Except above matter, 



I — MeLeu — D-3,4-DMAPhLac-McLcu — D-Lac-McLeu — D-3,4-DMAPhLac-McLcu — D-Lac — i 



(0.19 g) was obtained according to a similar manner to that 
of Example 17. 

NMR (CDC1 3 ,5): 0.70-1 . 1 0 (m,24H), 1.15-1 .90 (m,l 8H), 40 
2.68-3.20 (m,40H),4.39-4.60 (m) and 4.95-5.75 (m) (8H), 
6.65-6.80 (m,6H) 

IR (KBr): 1739, 1662 cm -1 
. FAB-MS: 1121 [M+H] + 

45 

EXAMPLE 26 

Boc-MeLeu-D-o-FPhLac-MeLeu-D-Lac-MeLeu-D-o- 
FPhLac-MeLeu-D-Lac-OH (0.82 g) was used instead of 
Boc-MeLeu-D-p-MEPhLac-MeLeu-D-Lac-MeLeu-D-p- 
MEPhLac-MeLeu-D-Lac-OH. Except above matter, 50 

i — MeLeu — D-o-FPhLac-MeLeu — D-Lac-MeLeu — D-oFPhLac-MeLeu — D-Lac — i 
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5,5 

67 

(0.58 g) was obtained according to a similar manner to that 
of Example 17. 

NMR (CDC1 3 ,5): 0.64-1.13 (m,24H), 1.21-1 .83 (m,18H), 
2.63-3.22 (m,16H),4.4-4.57 (m) and 5.02-5.82 (m) (8H), 
6.98-7.38 (m,8H) 

IR (KBr): 1743,1663 cm" 1 

FAB-MS: 985 [M+H] + 

EXAMPLE 27 

Boc-MeLeu-D-m-FPhLac-MeLeu-D-Lac-MeLeu-D-m- 
FPhLac-MeLeu-D-Lac-OH (0.77 g) was used instead of 
Boc-MeLeu-D-p-MEPhLac-MeLeu-D-Lac-MeLeu-D-p- 
MEPhLac-MeLeu-D-Lac-OH. Except above matter, 



4,773 

68 

(0.461 g) was obtained according to a similar manner to that 
of Example 17. 

NMR (CDC1 3 ,8): 0.78-1.06 (m,24H), 1.3-1. 82 (m,18H), 
2.64-3.21 (m,16H),3.78 (s,3H),4.6-4.78 (m) and 5.02-5.8 
5 (m) (8H),6.78-6.93 (m,2H),7. 1-7.4 (m,7H) 

IR (KBr): 1741,1663 cm" 1 

FAB-MS: 979 [M+H] + 

EXAMPLE 30 

10 

HCl.H-MeLeu-D-p-MeOPhLac-MeLeu-Glycol-MeLeu- 
D-p-MeOPhLac-MeLeu-Glycol-OH (0.52 g) was used 
instead of HCl.H-MeLeu-D-p-MorPhLac-MeLeu-D-Lac- 



I — MeLeu — D-m-FPhLac-MeLeu— -D-Lac-MeLeu — D-m-FPhLac-MeLeu — D-Lac — i 



(0.534 g) was obtained according to a similar manner to that MeLeu-D-p-MorPhLac-MeLeu-D-Lac-OH. Except above 

of Example 17. matter 

NMR (CDC1 3 ,5): 0.7-1.06 (m,24H), 1.1 -1.95 (m,18H), 
2.6-3.27 (m,16H),4.4-4.58 (m) and 5.0-5.78 (m) (8H), 
6.82-7.1 (m,6H),7. 18-7.38 (m,2H) 



9 



MeLeu — D-p-MeOPhLac-McLeu-Glycol-MeLeu — D-MeOPhLac- MeLeu-Glycol 



IR (KBr): 1741,1663 cm" 1 
FAB-MS: 985 [M+H) + 

EXAMPLE 28 

Boc-MeLeu-D-p-FPhLac-MeLeu-D-Lac-MeLeu-D-p- 
FPhLac-MeLeu-D-Lac-OH (0.99 g) was used instead of 
Boc-MeLeu-D-p-MEPhLac-MeLeu-D-Lac-MeLeu-D-p- 
MEPhLac-MeLeu-D-Lac-OH. Except above matter, 



35 



(0.26 g) was obtained according to a similar manner to that 
of Example 5. 

NMR (CDC1 3 ,5): 0.75-1.1 (m,24H),1.2-1.8 (m,12H), 
2.7-3.2 (m,16H), 3.78 (s,3H),3.79 (s,3H),42-5.8 (m,30H), 
6.75-6.9 (m,4H),7.05-7.2 (m,4H) 

IR (KBr): 1741,1663 cm" 1 



I — MeLeu — D-p-FPhLac-MeLeu — D-Lac-MeLeu — D-p-FPhLac-MeLeu — D-Lac — > 



(0.686 g) was obtained according to a similar manner to that 
of Example 17. 

NMR (CDC1 3 ,8): 0.7-1.1 (m,24H),1.18-1.9 (m,18H), 
2.62-3.23 (m,16H),4.4-^.58 (m) and 5.0-5.75 (m) (8H), 
6.89-7.07 (m,4H),7.07-7.25 (m,4H) 

IR (KBr): 1741,1662 cm" 1 

FAB-MS: 985 [M+H] + 

EXAMPLE 29 

Boc-MeLeu-D-p-MeOPhLac-MeLeu-D-Lac-MeLeu-D- 
PhLac-MeLeu-D-Lac-OH (0.96 g) was used instead of Boc- 
MeLeu-D-p-MEPhLac-MeLeu-D-Lac-MeLeu-D-p-ME- 
PhLac-MeLeu-D-Lac-OH. Except above matter, 



FAB-MS: 981 [M+H] + 

EX AMPLE 31 

To an aqueous suspension (5 ml) of oxydiacetaldehyde 
bis(diethylacetal) (0.50 g) was added five drops of acetic 
acid and heated for half an hour at 100° C. To the resultant 
oxydiacetaldehyde solution was added acetonitrile solution 
(5 ml) of 



I — MeLeu — D-p-MeOPhLac-MeLeu — D-Lac-MeLeu — D-PhLac-MeLeu — D-Lac — i 



70 



I — MeLeu — D-p-NHjPhLac-MeLeu — D-Lac-MeLeu — D-p-NHjPhLac-MeLcu — D-Lac — i 



(0.198 g) and after stirring for half an hour at room tem- 
perature, adjusted to pH7.0 by aqueous saturated sodium 
bicarbonate solution. To the mixture was added sodium 
cyanoborohydride (0.055 g) and pH was kept under 7.5 with 10 
acetic acid and in the meanwhile, it was stirred for 2 hours 
at room temperature. To the resultant reaction solution was 
added water (50 ml) and aqueous saturated sodium bicar- 
bonate solution (5 ml), and extracted with ethyl acetate. 15 
After washing the ethyl acetate layer with saturated brine, 
dried over anhydrous sodium sulfate. The solvent was 
evaporated in vacuo, the resultant crude product was puri- 
fied by silica gel chromatography, and eluted with mixture 
of hexane, ethyl acetate, and ethanol (55:40:5, v/v). The 20 
fractions containing the desired product were combined and 
evaporated in vacuo to obtain 



I — MeLeu — D-p-MorPhLac-MeLcu — D-Lac-MeLcu — D-p-MorPhLac-MeLeu — D-Lac — 
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55 



(0.045 g). 

NMR (CDC1 3 ,8): 0.8-1.1 (m,24H),L3-1.8 (m,18H), 
2.7-3.2 (m,24H), 3.8-3.9 (m,8H),4.4-4.55 (m) and 5.0-5.7 60 wherein 
(m) (8H),6.82 (d,4H),7.13 (d, 4H) 

IR (KBr): 1740,1662 cm" 1 

FAB-MS: 1119 [M+H]+ 

65 

What we claim is: 

1. A compound of the general formula 0): 




(i) 



A is a substituted benzyl group or a phenyl group which 
may have substituent(s), 

A a is a benzyl group which may have substituent(s) or a 
phenyl group which may have substituent(s), 

B and D are each lower alkyl, and 

C is hydrogen or lower alkyl, 



5,514,773 



71 



72 



or a pharmaceutically acceptable salt thereof. 

2. A compound of claim 1, wherein A and A a are each a 
benzyl group substituted by cyclic amino, dilower alky- 
lamino or lower alkoxy, 

B and D are each isopropyl, and 
C is methyl. 

3. A compound of claim 1, wherein A and A° are each a 
benzyl group substituted by morpholino, dimethylamino or 
methoxy. 

4. A compound of claim 1, wherein A and A° are each a 
benzyl group substituted by amino, nitro or hydroxy, 

B and D are each isopropyl, and 
C is methyl. 

5. A compound of the formula: 



A 3 is a benzyl group substituted by cyclic amino, or a 
benzyl group substituted by cyclic amino and lower 
alkoxy. 

8. A process for preparation of a compound of the general 
formula: 



10 



I — MeLeu — D-p-MorPhLac-MeLeu — D-Lac-McLeu — O-p-MorPhLac- MeLeu — D-Lac — i . 



6. A compound of the formula: 



I — MeLeu — D-p-MejNPhLac-MeLeu — D-Lac-MeLeu — D-p-Me2NPhLac-MeLeu — D-Lac — i . 



30 



7. A process for preparation of a compound of the general 
formula: 



D 



A 5 



B 



Me 



N 




O 
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or a salt thereof, which comprises 

subjecting a compound of the general formula: 



A 3 



B 



Me. 




O 




N 



Me 





O 



N 
I 

Me 




A3 




N 



Me 



B 





or a salt thereof, to a monoalkylation reaction followed 
by an intramolecular reaction, 

wherein B and D are each lower alkyl, 

C is hydrogen or lower alkyl, 

A 3 is a benzyl group substituted by amino, or a benzyl 
group substituted by amino and lower alkoxy, and 
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O 
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N 



Me 
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A 4 



B 




N 



° Me ° 




N 



Me 




O 




or a salt thereof, which comprises 

subjecting a compound of the general formula: 



9. An anthelmintic agent which comprises a compound or 
a pharmaceutical^ acceptable salt thereof of claim 1 as an 
active ingredient. 



D 



A3 



B 



Me. 
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20 

or a salt thereof, to an alkylation reaction, 
wherein B and D are each lower alkyl, 
C is hydrogen or lower alkyl, 

A 3 is a benzyl group substituted by amino, or a benzyl 
group substituted by amino and lower alkoxy, and 25 

A 4 is a benzyl group substituted by mono- or di-lower 
alkylamino, or a benzyl group substituted by mono- or 
di-lower alkylamino and lower alkoxy. 



10. The compound of claim 1 wherein B and D are each 
an isobutyl group. 

11. The compound of claim 1 wherein A and A° are each 
a benzyl group substituted by a para-methoxy group. 

12. The process of claim 7 wherein B and D are each an 
isobutyl group. 
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WE (I) the undersigned inventor(s), hereby declare(s) that: 

My residence, post office address and citizenship are as stated below next to my name, 

We (I) believe that we are (I am) the original, first, and Joint (sole) inventor(s) of the subject matter which 
is claimed and for which a patent is sought on the invention entitled 

DEPSIPEPTIDE DERIVATIVE/ PRODUCTION THEREOF AND USE THEREOF 



the specification of which 

□ is attached hereto. 

□ was filed on — — — — — as 

Application Serial No . 

and amended on _ — . 

□ was filed as PCT international application 

Number PCT/ JP9 3/ 00286 



March 8, 1993 
on ■ 



and was amended under PCT Article 19 
on — 



(if applicable). 



We (I) hereby state that we (I) have reviewed and understand the contents of the above- identified 
specification, including the claims, as amended by any amendment referred to above. 

Wc (I) acknowledge the duty to disclose information known to be material to the patentability of this 
application as defined in Section 1.56 of Title 37 Code of Federal Regulations. 

We (I) hereby claim foreign priority benefits under Section 119 of Title 35 United States Code, of any 
foreign application(s) for parent or inventor's certificate listed below and have also identified below any 
foreign application for patent or inventor's certificate having a filing date before that of the application on 
which priority is claimed: 

Priority 

Application No. Country Day/Month/Year Claimed 

. 4-92070 Japan 17/03/92 y cs □ No 

4-305093 Japan 15/10/92 j& y es □ No 

____ O Yes a No 



□ Yes □ No 
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Pige2of 3 
Declaration 



We (I) hereby claim the benefit under Section 120 of Title 35 United States Code, of any United States 
application (s) listed below and, insofar as the subject matter of each of the claims of this application is.not 
disclosed in the prior United States application in the manner provided by the first paragraph of Section 1 12 
of Title 35 United States Code, We (I) acknowledge the duty to disclose material information as defined in 
Section 1.56(a) of Title 37 Code of Federal Regulations, which occurred between the filing date of the prior 
application and the national or PCT international filing date of this application: 

Status (pending, patented, 
Application Serial No. Filing Date abandoned) 



And we (I) hereby appoint: Norman F, Obion, Registration Numbe£24 J 618 5 Manan J. Spivak, Registration 
NumberJ4 t SO^-GrIrvin McClelland, Registration Number 21,124; G regory J. Mater, Registration Number, 
25,599; Arthur L Neustadt, Registration Number 24 t 85iL£obert C. Miller, Registration Number 2&J£Zi. 
fSEEard D. Kelly, Registration Number27 I 757Uames D. Hamilton, Registration Number, 28,421;JE ckhard 
r^V^- KuesterSf Registration Number 28,870; Robert T. Pous, Registration Number 29 I 099^Charles L. Gholz, 
# Registration Number .^SiJ?!^^ Registration Number 29,004; William E. Beaumont, 

Registration Number3g996Zsteven B. Kelber, Registration Number^OjOT^Stuart D. Dwork, Registration 
Number 31,103; RobeTfrCGnuse, Registration Number JZ^25; Jean-Paul Lavalleye, Registration Number 
31,451; Wffliam Bf Walker, Registration Number 22/W^imothy R. Schwartz, Registration Number 32,171; 
*-SfSj^n"G. Baxter, Registration Number ^mi^aberto M. ViUacorta, Registration Number 34jW8; and 
John H.O. Clarke, Registration Number jiJZir-our (my) attorneys, with full powers of substitution and 
revocation, to prosecute this application and to transact all business in the Patent Office connected therewith; 
and we (1) hereby request that all correspondence regarding this application be sent to the Firm ofj OBLON, 
SPIVAK, McCLELLANP, M AIER & NEUSTADT, P£ „ whose Post Office Address is: Fourth Floo r^SS 
reTfersonTba^ — 

-^T^declare that all statements made herein of our (my) own knowledge are true and that all statements 
were made with the knowledge that willful false statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any patent issued thereon. 

'J Hjt-QShi Nish ivama Residence: 13-1-317, Kuzuharashinmaghi , 

NAME OF FIRST S3EE INVENTOR Neyagawa-shi , OSAKA 572 JAPAN 



Signature of Inventor 




Citizen of: 



Japan 



Post Office Address:. 



the same as above 



August 5, 1994 



Date 



7/93 



Masaru Ohgaki 



NAME OF SECOND JOINT INVENTOR 



Signature of Inventor 



August 5, 1994 



Date 



7> -Xf^ 



^Byo> Yam anishi 



Signature of Inventor 



August 5, 1994 



Date 



^Tnsni hi ko flaxa 



Pia« 3 of J 
Dedartibn 



p-«;,i— w»* 3*1-58-317, Minato jimanak amachi , 
Chuo-ku, Kobe-shi, HYOGO 572 JAP AN 



Citizen of: 



Japan 



Post Office Address: 



the same as above 



NAME OF THIRD JOINT INVENTOR 



Residence: 16-3, Hoshlmi-cho, 
Ibaraki-shi, OSAKA 567 JAPAN 




Citizen of: 



Japan 



Pose Office Address: 



the same as above 



NAME OF FOURTH JOINT INVENTOR 



"T oslu ( u ko Ha ra 

Signature of Inventor 



August 5, 1994 

Date 



Residence: 565-19, Ooaza Miyaji, 
Miura-mura , Inashiki -gun , 



I BARAK I 300-04 JAPAN 



Citizen of: 



Japan 



Post Office Address: 



the same as above 



NAME OF FIFTH JOINT INVENTOR 



Signature of Inventor 



Residence: 



Citizen of: 



Post Office Address: 



Date 
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STATEMENT 



Assistant Commissioner for Patents 
Alexandria, VA 22313-1450 

Sir/Madam: 

I, Katsunobu lhara, of which postal address is ARK MORI BLDG, 13F, 
12-32, Akasaka 1 -chome, Minato-ku, Tokyo, Japan hereby state that: 

I well understand the Japanese and English languages and attached is 
an accurate English translation made by me of the certified copy of the 
commercial register (Certificate of All the Records Registered) of Astellas Pharma 

Inc. 



Date 

Katsunobu IHARA 



Astellas Pharma Inc. 

Company number 0199-01-034966 

3-1 1 Nihonbashi-Honcho 2-chome, Cliuo-ku, Tokyo 



Certificate of All the Records Registered 



Trade name 



Yamanmichi Pharmaceutical Co.. Ltd 



Astellas Pharma Inc. 



Changed April 1,2005 



Registered April 1,-2005 



Location of head office 3-1 1 , Nihonbashi-Honcho 2-chome, Chuo-ku, Tokyo 



Method of public notice 



Matters necessary for 
obtaining information 
relating to the balance 
sheet 



Date of incorporation 



Object 



The statement is executed by publication in the Nihon Keizai Shimbun issued 



in Tokyo. 



http://www-Yamanouc hi.com/ip/index.html 



http://www.astellas.com/jp 



Established March 25, 2003 



Registered April 1,2003 



Changed April 1 , 2005 



Regi stered April 1 , 2005 



March 20, 1 939 



i Manufacture ««l«. import » nH ex port of pharmaceuticals quasi-drugs 
A rr « „ tf H far animals. in Hnstrial chemicals, agricultural chemicals and 

other chem ical products ■ 
9 Manufacture im port and export of foods, food additives, seasonings 

n^ctnA feeds, feed additives, cos metics, san itary fixtures, medical 

in^ gauge s daily necessaries and miscellaneous goods 

i Manufacture , sale import an^ «* P nrt of medical machines and equipment, 

industrial machines and equip ment and h ousehold equipment _ 
a ^^cTu7e , import a ~d ^v port of alcoholic beverages and other 

beverages . 
S Breeding, s ale- im port anH ex port of laboratory animals 

Sale, pureh »«« ^ m^a ppment of real estate and agency business 
thereof 

7 W arehouse business and road transport business 

« Hotel busings and m an» P"™"t and control of health and physical 
education facilities an d equipment 

9 Casualty insuran ce agency business 

10 Information processing service business using computer 

11 All business incidenta l tn or related to one of the preceding Items 



1 Manufacture, sale, import and export of pharmaceuticals, quasi-drugs 
drugs used for animals, reagents, industrial chemicals, agricultural 
chemicals and other chemical products 

2 Manufacture, sale, import and export of foods, food additives, seasonings, 
fertilizers livestock feeds, feed additives, cosmetics, sanitary fixtures 
medical instruments, medical instruments used for animals, meters and 
gauges, daily necessaries and miscellaneous goods 

3. Sale, purchase, import and export of natural products 
4 Lease and maintenance of medical instruments 
5" Manufacture, sale, import, export, lease and maintenance of medical 
machines and equipment, industrial machines and equipment and 

household equipment 
6 Scientific inspections related to medical treatment 
1. Manufacture, sale, import and export of liquors, alcoholic beverages and 

other beverages 
8 Breeding, sale, import and export of laboratory animals 

9'. Sale, purchase, lease, and management of real estate and agency business 

thereof 

10. Warehouse business, road transport business and freight transport business 



Astellas Pharma Inc. 

Company number 0199-01-034966 

3-1 1, Nihonbashi-Honcho 2-chome, Chuo-ku, Tokyo 



Number of shares of one 
unit 



Total number of shares 
authorized to be issued 



Total number of shares 
issued giving type of 
stock and number of 
shares of each type 



11. Hotel business, and management and control of health and physical 
education facilities and equipment 

12. Casualty insurance agency business 

13. Publishing business 

14. Sale, lease and maintenance of computer 

15. Development, sale and lease of computer software 

16. Information processing and information service business using computer 

17. Management consulting business 

1 8. All businesses incidental to or related to one of the preceding Items 

Changed April 1 , 2005, and registered April 1 , 2005 



1 .000 shares 



1 00 shares 



800 million shares 



2 billion shares 



Total number of issued shares 
361.152.522 shares 



Total number of issued shares 
361.203.052 shares 



Total number of issued shares 
361.203.604 shares 



Total number of issued shares 
361.214.262 shares 



Total number of issued shares 
361.216.470 shares 



Amount of capital 



Total number of issued shares 
361.221.523 shares 



Total number of issued shares 
361.549.971 shares 



Total number of issued shares 
361.954.215 shares 



Total number of issued shares 
571,428,003 shares 



¥99.694.563.841 



¥99.744.563.841 



¥99.745.563.513 



¥99.756.563.185 



¥99.760.561.873 



¥99.765.561.873 



¥100.090.561.873 



¥100,490,561,873 



Changed April 1 , 2002 



Regi stered April 2, 2002 



Registered April 1, 2005 



Changed April 30, 2001 



Registered May 9, 2001 



Changed February 28, 2002 



Regi stered March 11, 2002 



Changed April 30, 2002 



Regi stered May 10, 2002 



Changed May 3 1 , 2002 



Registered June 12, 2002 



Changed December 30, 2002 



Registered January 14, 2003 



Changed April 30, 2004 



Registered May 1 3, 2004 



Changed October 3 1 , 2004 



Registered November 10, 2004 



Changed January 31, 2005 



Registered February 8, 2005 



Registered April 1,2005 



Changed April 30, 2001 



Registered May 9, 2001 



Changed February 28, 2002 



Registered March 1 1, 2002 



Changed April 30, 2002 



Registered May 10, 2002 



Changed May 3 1 , 2002 



Registered June 12, 2002 



Changed December 30, 2002 



Registered January 14, 2003 



Changed April 30, 2004 



Registered May 13, 2004 



Chan ged Oct o ber 31 , 2004 

Registered November 10, 2004 



Changed January 31 , 2005 



Registered February 8, 2005 



/■ « rnnn 
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Astellas Pharma Inc. 

Company number 0199-01-034966 

3-11, Nihonbashi-Honcho 2-chome, Chuo-ku, Tokyo 



Name, address, and place 
of business of transfer 
agent 



Matters relating to 
officers 



33-1 , Shiba 3-chome, Minato-ku, Tokyo 

The Chuo Mitsui Trust and Banking Company, Limited 

33-1, Shiba 3-chome, Minato-ku, Tokyo 

Head Office, The Chuo Mitsui Trust and Banking Company, Limited 

Changed December 4, 2000, and registered December 8, 2000 



Director Masavoshi Onoda 



Director Toichi Takenaka 



Director Toichi Takenaka 



Director Kaoru Kimura 



Director Munetoshi Kakitani 



Director Nobuii Takavama 
Director Nobui i Takavama 



Director Kivoshi Kawaishi 



Director Hidehiko Ueda 



Director Hidehiko Ueda 



Director Hiroshi Suzuki 



Director Youzou Noura 



Director Masakatsu Inoue 



Reappointed June 28, 2001 



Registered July 10, 2001 



Retired June 27, 2003 



Registered July 1 1 , 2003 



Reappointed June 28, 2001 



Registered July 10, 2001 



Reappointed June 27, 2003 



Registered July 11,2003 



Resigned March 3 1 , 2005 



Registered April 1 , 2005 



Reappointed June 28, 2001 



Registered July 10, 2001 



Retired June 27, 2003 



Registered July 11, 2003 



Reappointed June 28, 2001 



Registered July 10, 2001 



Retired June 27, 2003 



Registered July 1 1 , 2003 



Reappointed June 28, 2001 



Registered July 10, 2001 



Reappointed June 27, 2003 



Registered July 11,2003 



Resigned March 3 1 , 2005 



Registered April 1 , 2005 



Reappointed June 29, 2000 



Registered July 12, 2000 



Retired June 27, 2002 



Registered July 10, 2002 



Reappointed June 29, 2000 



Registered July 12, 2000 



Reappointed J line 27, 2002 



Registered July 10, 2002 



Retired June 24, 2004 



Registered July 7, 2004 



Reappointed June 29, 2000 



Registered July 12, 2000 



Retired June 27, 2002 



Registered July 10, 2002 



Reappointed June 29, 2000 



Registered July 12, 2000 



Retired June 27, 2002 



Registered July 10, 2002 



Reappoi nt ed June 29, 20 00 
Registered July 12, 2000 



Retired June 27, 2002 



Registered July 10, 2002 



. ^ _ _ - — ~_ A. » * M. .A 
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Astellas Pharma Inc. 

Company number 0 1 99-0 1 -034966 

3-1 1, Nihonbashi-Honcho 2-chome, Chuo-ku, Tokyo 



Director Toshinari Tamura 


Reappointed June 29, 2000 




Registered July 12, 2000 


Director Toshinari Tamura 


Reappointed June 27, 2002 




Registered July 10, 2002 


Director Toshinari Tamura 


Reappointed June 24, 2004 




Registered July 7, 2004 


- 


Resigned March 3 1 , 2005 




Registered April 1 , 2005 


Director Kunihide lchikawa 


Reappointed June 29, 2000 


Director Kunihide lchikawa 


Registered July 12, 2000 


Reappointed June 27, 2002 


nirertnr Kunihide lchikawa 


Registered July 10, 2002 


Reappointed June 24, 2004 




Registered July 7, 2004 


Resigned March 3 1 , 2005 


Registered April 1 , 2005 


Director Shigekazu Takahashi 


Reappointed June 28, 200 1 


nirpr.tnr Shicekazu Takahashi 


Registered July 10, 2001 


Reappointed June 27, 2003 




Registered July 1 1, 2003 


Resigned June 24, 2004 


Registered July 7, 2004 


Director Kazuvoshi Hatanaka 


Appointed June 29, 2000 


Director Kazuvoshi Hatanaka 


Registered July 12, 2000 


Reappointed June 27, 2002 




Registered July 10, 2002 


Retired June 24, 2004 


Registered July 7, 2004 


Director Yasuo Ishii 


Appointed June 29, 2000 


Director Yasuo Ishii 


Registered July 12, 2000 


Reappointed June 27, 2002 




Registered July 10,2002 


Retired June 24, 2004 


1 Registered July 7, 2004 


Director Toshio Saba 
Director Toshio Saba 


Appointed June 28, 2001 
Registered July 10, 2001 


| Reappointed June 27, 2003 




Registered July 11, 2003 


Resigned June 24, 2004 


| Registered July 7, 2004 


Director lsao Kishi 1 Appointed June 28, 2001 


Director lsao Kishi 


[Registered July 10, 2001 


| Reappointed June 27, 2003 




[Registered July 11, 2003 


1 Resigned June 24, 2004 
Registered July 7, 2004 


Director Hiroaki Hiraiwa 


Appointed June 28, 2001 
Registered July 10, 2001 



Director Hiroaki Hiraiwa 



Reappointed June 27, 2003 
Registered July Ti , 2003 



File number Tsu 605098 



♦Deleted matters are underlined. 
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Astellas Pharma Inc. 



Director IsaoJYanagisawa 



Director icanVanagisawa 



Director ]saoYanagisawa 



Director Slhinji Usuda 



Director lWnya Sugisaki 









Director 


Uajime. Nakaiima 




Director 


iwaki Mivazaki 




Director 


k-nnji Yoshinaaa 




Director 


T^Han Haseeawa 




1 Director 


Maknto MatSUO 





(is an outs ide director) 



Director Hatsuo Aoki 



Director Toichi Takenaka 



Director Toshinari Tamura 
Director Masafumi Nogimori 



Director Kunihide lchikawa 



- 



Director Koichi Sejima 



Resigned June 24, 2004 
Registered July 7,2004 



Appointed June 28, 2001 
Registered July 10, 2001 



Reappointed June 27, 2003 



Registered July 11,2003 

Family name of Isao 
Yanagisawa 



Modified March 19, 2004 
Resigned June 24, 2004 " 



Registered July 7, 2004 
Appointed June 27, 2002 



Registered July 10, 2002 
Retired June 24, 2004 



Registered July 7, 2004 



Appointed June 27, 2002 



Registered July 10, 2002 



Retired June 24, 2004 



Registered July 7, 2004 



Appointed June 27, 2002 



Registered July 10, 2002 
Retired June 24, 2004 



■ 



Registered July 7, 2004 
Appointed June 27, 2003 



Registered July 11, 2003 
Resigned June 24, 2004 
Registered July 7, 2004 



Appointed June 27, 2003 



Registered July 1 1 , 2003 
Resigned June 24, 2004 
Registered July 7, 2004 



[ Appointed June 27, 2003 
Re^isteredTuly 11, 2003 ~~ 
Resigned June 24, 2004 



Registered July 7,2004 
Appointed June 24, 2004 
Registered July 7, 2004 
Resigned M ar ch 3 1 , 2005 
Registered April 1 , 2005 
Appointed April 1 , 2005 
Registered April 1, 2005 



A ppointed April 1 , 2 005 



Registered April 1 , 2005 



Appoi nted April 1 , 2005 
Registered April 1, 2005 



Appointed Ap ril 1, 200 5 



Registered April 1 , 2005 



A ppoi nted April 1 , 2005 




Registered April 1,2005 
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Astellas Pharma Inc. 

Company number 0199-01-034966 

3-1 1 Nihonbashi-Honcho 2-chome, Chuo-ku, Tokyo 



Representative Director Hatsuo Aoki 
13-3, Hata 4-chome, Ikeda-shi, Osaka 



Registered April 1 , 2005 
Appointed April 1, 2005 



Registered April 1,2005 



Representative Director Toichi Takenaka 
34-1-1405, Shiba 3-chome, Minato-ku, 
Tokyo 



Appointed April 1, 2005 
Registered April 1 , 2005 



Representative Director Toshinari Tamura 
21-10, Midoricho 1-chome, Hasuda-shi, 
Saitama 



Appointed April 1 , 2005 



Registered April 1 , 2005 



Representative Director Masafumi Nogimon 
65-2, Makamicho 6-chome, Takatsuki-shi, 
Osaka 



Appointed April 1, 2005 
Registered April 1,2005 



Auditor Hirovuki Himaki 



Ap pointed June 2 9, 2000 
Registered July 12, 2000 
Retired June 27, 2003 



Registered July 11, 2003 



Auditor Norio Sasaki 



Auditor Norio Sasaki 



Appointe d Jun e 29, 20 00 
Registered July 12, 2000 
Reappointed June 27, 2003 



Director Akiro Kojima 
(is an outside director) 


Appointed April 1, 2005 


Registered April 1 , 2005 


Liirecior ivjokulo iviaisuu 
(is an outside director) 


ADDointed April 1 , 2005 


Registered April 1,2005 


Representative Director Masayoshi Onoda 

Q^l-^S T\lnnn<;hita ^-chome. 

Naeareyama-shi, Chiba 


Reappointed June 28, 2001 


Registered July 10, 2001 




Resigned June 27, 2002 


Registered July 10, 2002 


Representative Director Toichi Takenaka 
505-56. Matsueaoka 4-chome, 


Reappointed June 28, 200 1 


Naearevama-chi. Chiba 


i Registered July 10, 2001 


Representative Director Toichi Takenaka 
34-1-1405. Shiba 3-chome. Minato-ku, 


Changed address March 1U, 
2003 


Tokvo 


Registered March 1 7, 2003 


Representative Director Toichi Takenaka 

I 1A 1 YAflS, QVtiKo 'X rhnmp K4inatn-kll 
| jh- 1 - I *+U J, oniDa j-UllUIIlc. jviiiianj ivu, 

Tokvo 


Reappointed June 27, 2003 


Registered July 11, 2003 




I Retired March 3 1 , 2005 


[Registered April 1 , 2005 


Representative Director Hidehiko Ueda 
1 i o i if\i XTiVirtnKucVii Hnmnrho 9-chome 

| j-Z-lZUZ, INinonDdbJll riallmuiiu L'lUJtiit-, 

Chuo-ku. Tokvo 


Appointed June 27, 2003 


[Registered July 1 1 , 2003 




1 Retired June 24, 2004 


Registered July 7, 2004 


Representative Director Toshinari Tamura 
21-10, Midoricho 1-chome. Hasuda-shi, 
Saitama 


Appointed October 1 , 2004 


Registered October 1, 2004 


J 1 Retired March 3 1 , 2005 



T<;n 605098 



♦Deleted matters are underlined. 
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Astellas Pharma Inc. 



Branch office 



Registered July 11, 2003 
Retired March 3 1 , .2005 



Registered April 1 , 2005 



Auditor QHimnTachikawa 



A ppointed June 29, 2000 
Registered July 12, 2000 



Retired June 27, 2003 



Auditor T"Y nlT " rhi Oh* anl 
Auditor ToY nnr " rhi Qhtani 



Registered July 1 1 , 2003 
Appointed June 28, 2001 
Registered July 10, 2001 



Auditor HiHgo Vamada 
Auditor Hideo Yamada 



r pappointed June 24, 2004 
Rppistered July 7, 2004 
Rftsipned March 31, 2005 
t Registered April 1 , 2005 
Appointed June 28, 2001 
Registered July 10, 2001 



Reappointed June 24, 2004 
Registered July 7, 2004 



Auditor Kenichirou Saitou 



Auditor M»frnto Matsuo 



Appointed June 27, 2003 



Registered July 1 1 , 2003 



Appointed June 27,2003 



Auditor Masaya lshii 



Registered July U; 2003 
Replied June 24, 2004 



Registered July 7, 2004 



Appointed April 1, 2005 
Registered April 1 , 2005 



Auditor Kanji Kobayashi 



App ointed April 1 , 2005 



Registered April 1 , 2005 



i^TJ^onbas^^ 
Tokyo 

S^Nihonb^^ 
Tokyo 

5-9, Nihonbashi-Honcho 1-chome, Chuo-ku, 
Tokyo 



Moved September 28, 2002 



Registered October 4, 2002 
Moved January 24, 2005 



Registered February 1 , 2005 



7 :d 2Jiita^^ 

6-5, Kawaramachi 3-chome, Chuo-ku, 
Osaka 



Moved May 19, 2003 



Registered May 21, 2003 



9-1, Oodori-nishi 5-chome, Chuo-ka 
Sapporo, Hokkaido 

VlL^Sakae^^ 

1 -36, Marunouchi 2-chome, Naka-ku, 
Nagoya 



Moved April 1, 2005 



Registered April 1 ,2005 
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Astellas Pharma Inc. 

Company number 0 1 99-0 1 -034966 

3 1 1 , Nihonbashi-Honcho 2-chome, Chuo-ku, Tokyo 



2-25, Oomachi 2-chome, Aoba-ku, Sendai, 
Miyagi : 



18-25. Hakatfleki-hi&asb i 1-chome, 
Hakata-ku. Fukuoka 

2-1, Shimokawabata, Hakata-ku, Fukuoka 



Moved April 1,2005 



Registered April 1, 2005 



s-fi, Nihonbas hi-Honcho 2-chome, Chuo-ku, 

Tokyo ■ — 

S-Q n Nihonba^i-Honcho i-r.hnme. Chuo-ku, j Mov ed January 31, 2005 

Tokyo 



24-8, Higashiueno 5-chome, Taito-ku, Tokyo 



Registered February 1 , 2005 



Moved April 1 , 2005 



Registered April 1 , 2005 



8 



A-ft, Kotobukirhn 1 -choir ", Takamatsu-shi. 
Ka gawa 

2-1 , Sunport, Takamatsu-shi, Kagawa 



Moved March 22, 2004 



Registered March 22, 2004 



7-2 n Qtemarhi 1-chom ^, Naka-ku, 
Hiroshima 

11-10, Otemachi 2-chome, Naka-ku, 
Hiroshima 



Moved April 1,2005 



Registered April 1 , 2005 



10 



9R7 Naniine P™pi" l-Hiian Taibei 



Abolished October 3 1 , 2004 



Registered November 1 , 2004 



11 

X4-2. Ohtam^rhi 6-chom ^ Naka-ku, 
Yokohama 

2-1, Minatomirai 2-chome, Nishi-ku, 
Yokohama 



Moved February 25 2003 



Registered March 4, 2003 



12 



5 1 3, Akinono-cho, Nijo-sagaru, 
Karasuma-dori, Nakagyo-ku, Kyoto 



S-6 Nihonbaghi-Hnncho ? - rhnrne i Chuo-ku, 
Tokyo 

S-Q n Nihonba^i-Hnncho 1 -^ nmp . Chuo-ku. 
Tokyo 



7-5, Sakuragicho 1-chome, Omiya-ku : 
Saitama 



Moved January 31, 2005 




Moved April 1,2005 



Registered April 1, 2005 



K/1S 



1 



Astellas Pharma Inc. 

Company number 0199-01-034966 



Equity warrant 



2 4 | E stablished April 1 , 2005 

2-1 , Shimokawabata, Hakata-ku, Fukuoka Registered April ! , 200 5 



1 5 0 ^ • 1 


established April 1,/uud 


0 o<; nnmnrhi 7-chome. Aoba-ku, Sendai, 
Miyagi 


Registered April 1 , 2005 


16 


¥-i i 1 ■ v J a -,'.1 1 OAAC 

Established April l, zUUD 


24-8, Higashiueno 5-chome, Taito-ku, Tokyo 


Registered April 1 , 2005 j 


17 


Established April 1, 2W5 


6, Nakase 2-chome, Mihama-ku, Chiba 


Registered April 1 , 2005 


5-9, Nihonbashi-Honcho 1-chome, Chuo-ku, 
Tokyo 


Established April 1 , 2005 


Registered April 1 , 2005 


19 

1-36, Marunouchi 2-chome, Naka-ku, 
Nagoya 


Established April 1 , 2005 


Registered April 1, 2005 


5-2, Hon-machi 1-chome, Kanazawa-shi, 
lshikawa 


Established April 1, 2005 


. — : •■ 

Registered April 1 , 2005 


21 " 
6-5, Kawaramachi 3-chome, Chuo-ku, 

Osaka 


Established April 1 , 2005 


Registered April 1 , 2005 


22 

1-7, Isobedori 3-chome, Chuo-ku, Kobe 


Established April 1,2005 


Registered April 1, 2005 


\23 

1-3, Shimo-ishii 1 -chome, Okayama 


Established April 1,2005 . 


Registered April 1 , 2005 



First equity warrant 
Number of equity warrants: 

1,410 . ■ ' 1 

Type and number of shares for equity warrants 
Common shares of the Company: 141,000 shares '■ . . 

Tte number of shares of stock for one equity warrant (hereinafter 
referredTo as the "number of granted shares") shall be 100 shares, 
n tl e evem of a stock split or reverse stock split involving the common 
hares of stock of the Company, the number of granted shares shal be 
aSLted based on the following formula. Any fract.onal number of 
shares less than one share that will arise as a result of the adjustment 

tl^gtnt d shares after adjustment - number of granted shares 
before adjustment x ratio of stock split or reverse stock split 
When there is an unavoidable reason requ.nng the adjustment of the 
number of granted shares such as capital decrease, merger or company 
spin off of the Company, the number of granted shares shall be 
reasonably adjusted in consideration of the cond.tions of capital 
decrease, merger or company spin-off, etc. 
Issue price of one equity warrant 

Amount of money to be paid at the time of the exercise of each equity 

Theamount of money to be paid at the time of the exercise of each 
Luitv warlt shall ^ x^ jsnos!^!!^ hv multiplying the number 
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of granted shares by the a ^^Trnoney to be paid for >ne share tc jbe 
issued or transferred through the exerc.se of each equ.ty warrant 
thereinafter referred to as the "exercise price ). 

The exSi e price shall be the average of the closing pnces (heremafter 
refaSTto as the "closing price") of ordinary transactions ^ of the 
cXany's common shares at the Tokyo Stock Exchange for the days 
fexduding days when no transactions were earned out) of the month 
preceding the month that includes the date of issue of equ.ty wan-ante 
(herefnafter referred to as the "issuing date"). Any fractional "umber of 
£ I e yen shall be rounded up to one yen. However .f the 
exercise price is lower than the closing price on the issuing date (.f there 
wTno Xing price on the issuing date, it shall be the closing once on 
™Z£Sf ****** date), the said closing price shall become the 

XnTheCompany issues new common shares or disposes of treasury 
Ick at a P Te lower than market price (with the exception of the 
exercisl of equity warrants and the conversion of convertible bonds 
b'ed on the Commercial Code before the ^enforcemeriiLof the Law for 
Partial Amendment of the Commerc.al Code, etc. (No 128 aw ot 
) ^he exTrcise price shall be adjusted based on the following 

formula Any fractional number of less than one yen ans.ng from the 

adjustment shall be rounded up to one yen. 

Exercise price after adjustment^ exercise price before adjustment x 
fn^mber of akeady issued shares + number of newly issued shares x 
amount ofpaymeiper share / market price) / (number of already .ssued 
shares + number of newly issued shares) 

The "number of already issued shares" used for the above formula shall 
2 the number of shares obtained by deducting the number of treasury 
stock held by the Company from -umber of : — 
the Comoany When treasury stock .s disposed of, the number ot newiy 
tsued Thares" shall be read as the "number of disposed treasury shares. 
nX event of a stock split or reverse stock split of the common shares 
of the Company on or after the issuing date, the exercise pr.ee shall be 
adius'ed pToportionately based on the ratio of the stock split or reverse 
stock splU. A P ny fractional number of less than one yen arising from the 
adiustment shall be rounded up to one yen. 

Whence e is an unavoidable reason requiring the adjustment of the 
exercise price such as capital decrease, merger or company spin-off of 
the Company on and after the issuing date, the exercise price shall be 
reasonably adjusted in consideration of the cond.tions of capital 
decrease, merger or company spin-off, etc. 
Period for the exercise of equity warrants: 
Prnm Julv 1 2005 to June 27, 20 1 3 .. . . r 

Conditions for the exercise of equity warrants (excluding the amount of 

R^ons t the Company's cancellation of equity warrants and 

^W^^^S the approval of a merger agreement under 
whidh the Company will not be the surviving company .s approved 
at the general shareholders meeting of the Company, or a proposal 
for the approval of a stock exchange agreement or stock transfer 
based on which the Company will become a wholly-owned 
subsidiary is approved at the general shareholders meeting of the 
ct pan* the Company may cancel the equity warrants without 



*npleted matters are underlined. 
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consideration. 

(ii) The Company may cancel without consideration equity warrants 
acquired and held by the Company whi ch were not yet exercised. 



Registered July 11,2003 



Second equity warrant 
Number of equity warrants: 
1,470 

Type and number of shares for equity warrants 
Common shares of the Company: 147,000 shares 

The number of shares of stock for one equity warrant (hereinafter 
referred to as the "number of granted shares") shall be 100 shares. 
In the event of a stock split or reverse stock split involving the common 
shares of stock of the Company, the number of granted shares shall be 
adjusted based on the following formula. Any fractional number of 
shares less than one share that will arise as a result of the adjustment 
shall be discarded. 

Number of granted shares after adjustment = number of granted shares 
before adjustment x ratio of stock split or reverse stock split 
When there is an unavoidable reason requiring the adjustment of the 
number of granted shares such as capital decrease, merger or company 
spin-off of the Company, the number of granted shares shall be 
reasonably adjusted in consideration of the conditions of capital 
decrease, merger or company spin-off, etc. 
Issue price of one equity warrant 
Free 

Amount of money to be paid at the time of the exercise of each equity 
warrant 

The amount of money to be paid at the time of the exercise of each 
equity warrant shall be the amount obtained by multiplying the number 
of granted shares by the amount of money to be paid for one share to be 
issued or transferred through the exercise of each equity warrant 
(hereinafter referred to as the "exercise price"). 

The exercise price shall be the average of the closing prices (hereinafter 
referred to as the "closing price") of ordinary transactions of the 
Company's common shares at the Tokyo Stock Exchange for the days 
(excluding days when no transactions were carried out) of the month 
preceding the month that includes the date of issue of equity warrants 
(hereinafter referred to as the "issuing date"). Any fractional number of 
less than one yen shall be rounded up to one yen. However, if the 
exercise price is lower than the closing price on the issuing date (if there 
was no closing price on the issuing date, it shall be the closing price on 
the immediately preceding date), the said closing price shall become the 
exercise price. 

When the Company issues new common shares or disposes of common 
treasury stock at a price lower than the market price on or after the 
issuing date (with the exception of the exercise of equity warrants, the 
conversion of convertible bonds based on the Commercial Code before 
the enforcement of the Law for Partial Amendment of the Commercial 
Code, etc. (No. 128 law of 2001) and the transfer of treasury stock based 
on the provision of Article 221-2 (request for sale of shares that are less 
than the number of shares in one stock trade unit) of the Commercial 
Code), the exercise price shall be adjusted based on the following 
formula. Any fractional number of less than one yen arising from the 
adjustment shall be rounded up to one yen. 
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Convertible corporate 
bond 



Exercise price after adjustment = exercise price before adjustment x 
(number of already issued shares + number of newly issued shares x 
amount of payment per share / market price) / (number of already issued 
shares + number of newly issued shares) 

The "number of already issued shares" used for the above formula shall 
be the number of shares obtained by deducting the number of treasury 
stock held by the Company from the number of outstanding shares of 
the Company. When treasury stock is disposed of, the "number of newly 
issued shares" shall be read as the "number of disposed treasury shares." 
In the event of a stock split or reverse stock split of the common shares 
of the Company on or after the issuing date, the exercise price shall be 
adjusted proportionately based on the ratio of the stock split or reverse 
stock split. Any fractional number of less than one yen arising from the 
adjustment shall be rounded up to one yen. 

When there is an unavoidable reason requiring the adjustment of the 
exercise price such as capital decrease, merger or company spin-off of 
the Company on and after the issuing date, the exercise price shall be 
reasonably adjusted in consideration of the conditions of capital 
decrease, merger or company spin-off, etc. 

Period for the exercise of equity warrants: 
From July 1, 2006 to June 24, 2014 

Conditions for the exercise of equity warrants (excluding the amount of 

payment and period for exercise): 
The partial exercise of each equity warrant shall not be allowed. 

Reasons for the Company's cancellation of equity warrants and 

conditions for cancellation: 

(i) When a proposal for the approval of a merger agreement under 
which the Company will not be the surviving company is approved 
at the general shareholders meeting of the Company, or a proposal 
for the approval of a stock exchange agreement or stock transfer 
based on which the Company will become a wholly-owned 
subsidiary is approved at the general shareholders meeting of the 
Company, the Company may cancel the equity warrants without 
consideration. 

(ii) The Company may cancel without consideration equity warrants 
acquired and held by the Company whi ch were not yet exercised. 



Registered July 7, 2004 



Third unsecured convertible corporate bond 
Total amount of convertible bonds 
¥14.921.000.000 



¥14.915.000.000 
¥14.913.000.000 
¥14.911.000.000 



Changed April 30, 2001, and registered May 9, 2001 
Changed April 30, 2002, and registered May 10, 2002 
Changed May 31, 2002, and registered June 12, 2002 

¥14.903.000.000 

Changed December 30, 2002, and registered January 14, 2003 

Conditions for conversion: 
The issue price per share of the s hares (the "conversion price") issued 
through conversion shall he decided as shown in (H below, and the number 
of shares to be issued through c onversion shall be as shown below. 
However, conversion shall not be requested for part of the face value of 
these bonds and interest. 
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Number of shares = total of the face va lues of these bonds presented by 
each bond holder for the request of a conversion / conversion price 

In this even t, if anv fractional numh er of shares less than one share is 
created, the amount of the face value of bonds equivalent to the fractional 
number of share* shall be redeemed at a rate of 100 yen for the face value 
of 100 yen. 

(H Conversion price: 4.413 yen 
f2YAdiustment of the c onversion price 

If the comp an y issues new shares at a paid amount which is lower than 
market price after the issue of these bon ds, the conversion price shall be | 
adjusted based on the followine formula. 

Conversion price after adjustment = conversion price before adjustment x 
(number of already issued shares + n umber of newly issued shares x amount 
of payment per share / market priced / (number of al ready issued shares + 
number of newlv issued shares) 

The conversion price shall also be adjus ted in the event of a stock dividend, 
free issue and stock split or reverse sto ck split. When, in the event of the 
issue of re g istered par value common shares of the company through 
conversion, the conversion price after a d justment is lower than the par value 
of the registered par value commo n shares of the company, the par value 
shall become the con version price. 
Details of shares to be issued throu gh conversion: 
Registered par value common shares of th e company (par value per 

share: 50 yen) 

However, if the company decides that shares to be issued through the 
conversion of these bonds should be registered non-par-value common 
shares, the shares shall be register e d non-par-value common shares of 

the company. 
Period for the request of conversion: 

From September 1. 1987 to Decemb er 30. 2002 
Amount of each con vertible bond: 

One million yen 

Amount of payment f or parh convertible bond: 

Full amount 
These bonds may be converted into shares. 



Expiration of the period for the request of conversion on December 30 : 
2002 

Registered January 14, 2003 



Yen-denominated convertible bond to mature in 2014 
Total amount of convertible bonds: 
¥18.880.000.000 

¥18,680.000.000 _ 

Changed May 31, 1999, and registered June 14, 1999 

¥17.690.000.000 _ 

Changed June 30, 1999, and registered July 12, 1999 

¥11.230.000,000 ^ " 

Changed July 31, 1999, and registered August 10, 1999 

¥10.540.000.000 

Changed August 31, 1999, and registered September 13, 1999 

¥9.650.000.000 ^ ^ 

Changed October 31 , 1999, and registered November 12, 1999 

¥9,440.000.000 

Changed November 30, 1999, and registered December 13, 1999 
¥9.220.000.000 

Changed December 31, 1999, and registered January 14, 2000 
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¥9.180.000.000 
¥8.390.000.000 
¥8.150.000.000 
¥8.140.000,000 
¥7.510.000.000 



Changed January 31, 2000, and registered February 14, 2000 
Changed February 29, 2000, and registered March 14, 2000 
Changed April 30, 2000, and registered May 12, 2000 
Changed May 31, 2000, and registered June 13, 2000 

Changed July 31, 2000, and registered August 8, 2000 

¥7.290.000.000 ■. ' 

Changed August 3 1 , 2000, and registered September 1 1 , 2000 

¥6.640.000.000 

Changed November 30, 2000, and registered December 8, 2000 

¥6.610.000.000 ^ _ t 

Changed December 3 1 , 2000, and registered January 12, 200 1 

¥6.600.000.000 

Changed January 3 1 , 2001 , and registered February 8, 200 1 

¥6.500.000.000 

Changed February 28, 2002, and registered March 1 1 , 2002 

¥6.480.000.000 

Changed May 31, 2002, and registered June 12, 2002 

¥6.470.000.000 

Changed April 30, 2004, and registered May 13, 2004 

¥5.820.000.000 ^ 

Changed October 3 1 , 2004, and registered November 10, 2004 

¥5,020,000,000 

Changed January 31, 2005, and registered February 8, 2005 



Conditions for conversion: 
These bonds may be converted into par value common shares of the 
Company at a rate of one par value common share of the Company for 
the following conversion price, based on the face amount of these 
bonds: 

However, any fractional number of shares less than one share created at 
the time of conversion shall be discarded, and no adjustment using cash 
shall be made. 

a. The initial conversion price shall be 1,979 yen per share. 

b. Revision of the conversion price 

When an amount obtained by multiplying the average closing price 
for 30 consecutive business days starting from 45 consecutive 
business days in which there is a closing price of ordinary 
transactions of the Company's par value common shares on the 
Tokyo Stock Exchange before March 31, 1998, March 31, 2004 and 
March 31, 2009, respectively, (hereinafter respectively referred to as 
the "determination date") by 1 .025 (any fraction of less than one yen 
shall be rounded up to one yen) is lower by one yen or more than the 
conversion price effective on each determination date, on and after 
April 22, 1998, April 22, 2004, and April 22, 2009 (hereinafter 
respectively referred to as the "effective date"), respectively, the 
conversion price shall be changed to each amount calculated as 
above (subject, however, to the adjustment set out in c. below, which 
took effect between the determination date and a date prior to the 
effective date). However, as a result of the adjustment, the 
conversion price shall not be lowered to less than 50% of the initial 
conversion price (however, if adjusted as set out in c. below, it shall 
be the amount after adjustment). If the adjusted conversion price is 
less than 50% of the initial conversion price, the conversion price 
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Company spin-off 



_ 



Merger 



Matters concerning the 
registered record 



c. 



shall be the amount obtained by rounding up less than one yen of an I 
amount equivalent to 50% of the conversion price to one yen. 
Adjustment of conversion price 

Where the Company issues new common shares at an amount tor 
payment that is lower than the market price of the common shares of 
the Company after the issue of these bonds, the conversion price 
shall be adjusted based on the following formula: 

Conversion price after adjustment = conversion price before adjustment 
x (number of already issued shares + number of newly issued shares x 
amount of payment per share / market price) / (number of already issued 
shares + number of newly issued shares) 

The conversion price shall be adjusted appropriately in the event of a 
stock split reverse stock split, issue of convertible bonds or bonds with 
warrants at the initial conversion price, a warrant exercise price that is 
lower than the market price of the common shares of the Company, or m 
other certain cases; provided, however, that the conversion price shall 
not be lower than the par value of the common shares of the Company. 
Details of shares to be issued through conversion: 
Par value common shares of the Company (current par value per share: 
50 yen) 

Period for request of conversion: 
From May 9, 1994 to close of business on March 24, 2014 (based on the 
time of a place where conversion is requested) 

Amount of each convertible bond: 

10 million yen 
Amount of payment for each convertible bond: 

Full amount 
These bonds may be converted into shares. 



Spinning-off into Zepharma Inc. at 7-1, Nihonbashi-Honcho 2-chome, 

Chuo-ku Tokyo on October 1, 2004 A ~ tU iifw 

J Registered October 1 , 2004 

"Merged Fujisawa Pharmaceutical Co., Ltd at 4-7, Doshomachi 3-chome, 

Chuo-ku Osaka Registered April 1 , 2005 j 



Based on the provision of Paragraph 3 of the supplementary regulation of 
the 1989 Ministerial Ordinance No. 1 5 of the Ministry of Justice _ 

Transfered May 20, 1 999 



This is to certify that the above are all the matters that are recorded on the register that are not sealed. 



April 7, 2005 
Tokyo Legal Affairs Bureau 
Registrar Motoyuki Ohba 
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DOCKET NO.: 312582US0SD 



COMMISSIONER FOR PATENTS 
ALEXANDRIA, VIRGINIA 22313 

ATTENTION: MAIL STOP PATENT TERM EXTENSION 



QbIjON 

Spivak 
McClelland 



Mater 

— & — 



Neustadt 



p.c. 



ATTORNEYS AT LAW 

Stephen G. Baxter 

(703)413-3000 
SBAXTER@OBLON.COM 



RE: Application Serial No.: 08/295,782 
Patentees: Hitoshi NISHIYAMA et al 
PCT Filed: March 8, 1993 
Patent No.: 5,514,773 
Issued: May 7, 1996 



RECEIVED 



For: DEPSIPEPTIDE DERIVATIVES, PRODUCTION 



r AUS 2 7 2007 



SIR: 



THEREOF AND USE THEREOF 
Group Art Unit: 1811 

Examiner: RUSSEL, J. E. 
Attached hereto for filing are the following papers: 



PATENT EXTENSION 
A/C PATENTS 



AMENDED APPLICATION FOR PATENT TERM EXTENSION 

WITH EXHIBITS A-H (3 COPIES) 



Our credit card payment form in the amount of $0.00 is attached covering any required fees. In 
the event any variance exists between the amount enclosed and the Patent Office charges for filing the 
above-noted documents, including any fees required under 37 C.F.R §1.136 for any necessary Extension 
of Time to make the filing of the attached documents timely, please charge or credit the difference to our 
Deposit Account No. 1 5-0030. Further, if these papers are not considered timely filed, then a petition is 
hereby made under 37 C.F.R. §1.136 for the necessary extension of time. A duplicate copy of this sheet 
is enclosed. 



Respectfully submitted, 



OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 




Customer Number 

22850 

(703)413-3000 (phone) 
(703)413-2220 (fax) 



Stephen G. Baxter 
Registration No. 32,884 



1940 DUKE STREET ALEXANDRIA, VIRGINIA 22314 U.S.A. 

Telephone: 703-41 3-3000 Facsimile: 703-41 3-2220 www.oblon.com 
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PATENT EXTENSION 
A/C PATENTS 



AMENDED APPLICATION FOR PATENT TERM EXTENSION 

WITH EXHIBITS A-H (3 COPIES) 



Our credit card payment form in the amount of $0,00 is attached covering any required fees. In 
the event any variance exists between the amount enclosed and the Patent Office charges for filing the 
above-noted documents, including any fees required under 37 C.F.R §1.136 for any necessary Extension 
of Time to make the filing of the attached documents timely, please charge or credit the difference to our 
Deposit Account No. 15-0030. Further, if these papers are not considered timely filed, then a petition is 
hereby made under 37 C.F.R. §1 .136 for the necessary extension of time. A duplicate copy of this sheet 
is enclosed. 



Respectfully submitted, 



Customer Number 

22850 

(703)413-3000 (phone) 
(703)413-2220 (fax) 



OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 




Stephen G. Baxter 
Registration No. 32,884 



1940 DUKE STREET ALEXANDRIA, VIRGINIA 2231 4 U.S.A. 

Telephone: 703-413-3000 Facsimile: 703-413-2220 www.oblon.com 
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Application for Extension of Patent Term 



DOCKET NO: 312582US0SD 



IN THE UNITED STATES PATENT & TRADEMARK OFFICE 



IN RE PATENT OF 



HITOSHI NISHIYAMA ET AL 



GROUP ART UNIT: 1811 



SERIAL NO: 08/295,782 



: EXAMINER: RUSSEL, J. E. 



PCT FILED: MARCH 8, 1993 



: PATENT NO. 5,514,773 



FOR: DEPSIPEPTIDE DERIVATIVES, : ISSUED: MAY 7, 1996 

PRODUCTION THEREOF AND USE 

THEREOF 



AMENDED APPLICATION FOR EXTENSION OF PATENT TERM UNDER 
35U.S.C. § 156 AND 37 C.F.R. §§ 1.710. 1.720. 1.730. 1.740. 1.741. 1.750, AND 1.778 



Applicant, Astellas Pharma Inc., of Tokyo, Japan, hereby submits this application for 
extension of patent term under 35 U.S.C. § 156 and 37 C.F.R. §§ 1.710, 1.720, 1.730, 1.740, 
1.741, 1.750, and 1.778 for U.S. Patent No. 5,514,773 ("the '773 patent"). 

Applicant, Astellas Pharma Inc., is the assignee of the '773 patent, as evidenced by 
assignments recorded on October 11, 1994, at Reel/Frame 007276/0013 and on December 12, 
2005, at Reel/Frame 017073/0257. Copies of the Patent Assignment Abstract of Title page 
for the '773 patent and the first assignment are attached hereto as Exhibit A. 

The applicant for and the holder of marketing approval for PROFENDER® [1 .98% 
emodepside/7.94% praziquantel] Topical Solution, the approved product which is relevant to 
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fed 

this application, is Bayer HealthCare LLC, Animal Health Division. Bayer HealthCare LLC, 
Animal Health Division is the exclusive licensee of Astellas Pharma Inc. for the '773 patent. 
Astellas Pharma Inc. has been authorized by Bayer HealthCare LLC, Animal Health Division 
to rely on the activities of Bayer HealthCare LLC, Animal Health Division before the Food 
and Drug Administration in connection with the approval of PROFENDER® [1.98% 
emodepside/7.94% praziquantel] Topical Solution. A copy of a letter from Bayer HealthCare 
LLC, Animal Health Division which authorizes Astellas Pharma Inc. to rely on the activities 
of Bayer HealthCare LLC, Animal Health Division before the Food and Drug Administration 
in connection with the approval of PROFENDER® [1.98% emodepside/7.94% praziquantel] 
Topical Solution is attached hereto as Exhibit B. 

Two additional copies of this application (for a total of three copies) are being 
submitted herewith (37 C.F.R. § 1.740(b)). 

I. Complete Identification of the Product (37 C.F.R. § 1.740(a)(1)). 

The approved product is PROFENDER® [1.98% emodepside/7.94% praziquantel] 
Topical Solution (hereinafter PROFENDER®), which is the registered name for topical 
solution of lyophilized emodepside and praziquantel. PROFENDER® is a combination 
product of emodepside and praziquantel for use in the treatment and control of hookworm, 
roundworm, and tapeworm infections. 

Emodepside, a semi-synthetic molecule, is a cyclic depsipeptide. The chemical name 
for emodepside is cyclo[D-2-hydroxypropanoyl-N-methyl-L-leucyl-2-[4-(4- 
morpholinyl)phenyl]-D-2-hydroxypropanoyl-N-methyl-L-leucyl-D-2-hydroxypropanoyl-N- 
methyl-L-leucyl-3-[4-(4-morpholinyl)phenyl]-D-2-hydroxypropanoyl-N-methyl-L-leucyl]. 
Emodepside acts at the neuromuscular junction by stimulating presynaptic receptors 
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belonging to the secretin receptor family, resulting in paralysis and death of the parasite. The 
structural formula of emodepside is: 



N 



I j I 

^ C \ ^ O 

; Li 1 : S 

O ,0 O Ov A 

i i n i 

v : i I; 




Praziquantel is an isoquinoline cestocide. The chemical name for praziquantel is 2- 
Cyclohexylcarbonyl- 1,2,3,6,7,11 b-hexahydro-4H-pyrazine-2, 1 -a-isoquinoline-4-one. 
A copy of the package insert for PROFENDER® is attached hereto at Exhibit C. 

II. Complete Identification of the Federal Statute Underwhich Regulatory Review 
Occurred (37 C.F.R. § 1.740(a)(2)). 

Regulatory permission to sell PROFENDER® was granted under 21 U.S.C. § 360(b) 
(section 512 of the Federal Food, Drug, and Cosmetic Act). 

III. Identification of the Date on which the Product Received Approval (37 C.F.R. § 
1.740(a)(3)). 

Regulatory approval for PROFENDER® was granted under 21 U.S.C. § 360(b) 
(section 512 of the Federal Food, Drug, and Cosmetic Act) on June 29, 2007, and copy of the 
approval letter is attached hereto as Exhibit D. 
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IV. Identification of Each Active Ingredient and Statement that Each Active 

Ingredient has not been Previously Approved or when Each Active Ingredient 
was Approved (37 C.F.R. § 1.740(a)(4)). 

The approved combination product includes the active ingredients emodepside and 
praziquantel, and has never been previously approved for commercial marketing or use under 
the Federal Food, Drug, and Cosmetic Act, the Public Health Service Act, or the Virus- 
Serum-Toxin Act. 

(A) Emodepside: 

Emodepside has not been previously approved for any commercial marketing or use 
under § 512 of the Federal Food, Drug, and Cosmetic Act (21 U.S.C. § 360(e)). 

(B) Praziquantel: 

Praziquantel has been previously approved for commercial marketing or use under § 
512 of the Federal Food, Drug, and Cosmetic Act (21 U.S.C. § 360(e)) as indicated by the 
following information: 

1. Alone 

NADA number: 1 1 1 -607 
Approval Date: July 16, 1993 

* 

For use in dogs and cats for the removal of canine and/or feline cestodes; Dogs: 
Dipylidium caninum, Taenia pisiformis, Echinococcus granulosus and for the removal and 
control of Echinococcus multilocularis . Cats: Taenia taeniaeformis and Dipylidium caninum. 

2. Alone 

NADA number: 1 1 1-798 



4 



U.S. Patent No. 5,514,773 

Application for Extension of Patent Term 

Approval Date: July, 16, 1993 

For use in dogs for the removal of the following canine cestodes: Dipylidium 
caninum, Taenia pisiformis, Echinococcus granulosus and for the removal and control of 
Echinococcus multilocularis . For use in cats for the removal of the following feline cestodes: 
Dipylidium caninum and Taenia taeniaeformis . 

3. Alone 

ANADA number: 200-176 
Approval Date: October 16, 2002 

For use in dogs and cats for the removal of the following canine and/or feline 
cestodes. Dogs: Dipylidium caninum, Taenia pisiformis, Echinococcus granulosus and 
Echinococcus multilocularis. Cats: Taenia taeniaeformis and Dipylidium caninum. 

4. Alone 

ANADA number: 200-265 
Approval Date: August 28, 2003 

For use in dogs for the removal of the following canine cestodes: Dipylidium 
caninum, Taenia pisiformis, Echinococcus granulosus and for the removal and control of 
Echinococcus multilocularis. For use in cats for the removal of the following feline cestodes: 
Dipylidium caninum and Taenia taeniaeformis. 

5. With Febantel 

NADA number: 1 33-953 

Approval Date: September 12, 1991 

For use in dogs and cats for the removal of the following canine and/or feline 



U.S. Patent No. 5,514,773 

Application for Extension of Patent Term 

nematode parasites: Dogs: Hookworms (Ancylostoma caninum, Uncinaria stenocephald), 
Ascarids (Toxocara canis, Toxocara leonina), Whipworms (Trichuris vulpis), Tapeworms 
(Dipylidium caninum and Taenia pisiformis). Cats: Hookworms {Ancylostoma tubaeforme), 
Ascarids (Toxocara cati), Tapeworms (Dipylidium caninum and Taenia taeniaeformis). 

6. With Febantel and Pyrantel Pamoate 

NAD A number: 141-007 
Approval Date: February 10, 2003 

For use in dogs for the removal of Tapeworms (Dipylidium caninum, Taenia 
pisiformis, Echinococcus granulosus, and removal and control of Echinococcus 
multilocularis), Hookworms (Ancylostoma caninum, Uncinaria stenocephala), Ascarids 
(Toxocara canis, Toxascaris leonina), and Whipworms (Trichuris vulpis). 

7. With Ivermectin 

NAD A number: 141-214 
Approval Date: October 28, 2005 

For treatment and control of the following parasites in horses: Tapeworms - 
Anoplocephala perfoliata, Large strongyles (adults) - Strongylus vulgaris (also early forms in 
blood vessels), S. edentatus (also tissue stages), S. equinus, Triodontophorus spp. including 
T brevicauda and T serratus and Craterostomum acuticaudatum; Small Strongyles (adults, 
including those resistant to some benzimidazole class compounds) - Coronocyclus spp. 
including C. coronatus, C. labiatus, and C. labratus, Cyathostomum spp. Including C. 
catinatum and C pateratum, Cylicocyclus spp, including C. insigne, C. leptostomum, C. 
nassatus, and C. brevicapsulatus, Cylicodontophorus spp. , Cylicostephanus spp. including C. 
calicatus, C. goldi, C. longibursatus, and C. minutus, and Petrovinema poculatum; Small 
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Strongyles - fourth-stage larvae; Pinworms (adults and fourthstage larvae)-0xywm equi\ 
Ascarids (adults and third- and fourth-stage \arvae)-Parascaris equorum; Hairworms 
(adults)- Trichostrongylus axei; Large-mouth Stomach Worms (adults)- Habronema muscae; 
Bots (oral and gastric stages)- Gasterophilus spp. including G intestinalis and G nasalis; 
Lungworms (adults and fourth-stage \arvsie)-Dictyocaulus arnfieldi; Intestinal Threadworms 
(&dults)-Strongyloides westeri; Summer Sores caused by Habronema and Draschia spp. 
cutaneous third-stage larvae; Dermatitis caused by neck threadworm microfilariae of 
Onchocerca sp. 

8. With Ivermectin 

NADA number: 141-215 

Approval Date: September 16, 2005 

For treatment and control of the following parasites in horses:Tapeworms 
Anoplocephala perfoliata, Large Strongyles (adults) Strongylus vulgaris (also early forms in 
blood vessels), Strongylus edentatus (also tissue stages), Strongylus equines, 
Triodontophorus spp., Small Strongyles (adults, including those resistant to some 
benzimidazole class compounds), Cyathostomum spp., Cylicocyclus spp., Cylicostephanus 
spp., Cylicodontophorus spp., Small Strongyles (fourth-stage larvae), Pinworms (adults and 
fourth-stage larvae), Oxyuris equi, Ascarids (adults and third- and fourth-stage larvae), 
Parascaris equorum, Hairworms (adults), Trichostrongylus axei, Large-mouth Stomach 
Worms (adults), Habronema muscae, Bots (oral and gastric stages), Gasterophilus spp., 
Lungworms (adults and fourth-stage larvae), Dictyocaulus arnjieldi, Intestinal Threadworms 
(adults), Strongyloides westeri, Summer sores caused by Habronema and Draschia spp. 
cutaneous third-stage larvae, Dermatitis caused by Neck threadworm microfilariae, 
Onchocerca sp. 
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9. With Ivermectin and Pyrantel Pamoate 

NADA number: 141-257 
Approval Date: October 13, 2006 

For use in dogs to prevent canine heartworm disease by eliminating the tissue stage of 
heartworm larvae {Dirofilaria immitis) and for the treatment and control of roundworms 
{Toxocara canis, Toxascaris leonina), hookworms {Ancylostoma caninum, Uncinaria 
stenocephata, Ancylostoma braziliense) and tapeworms {Dipylidium caninum, Taenia 
pisiformis). 

10. With Pyrantel Pamoate 

NADA number: 141-008 

Approval Date: September 29, 1993 

For use in cats to remove Tapeworms {Dipylidium caninum, Taenia taeniaeformis), 
Hookworms (Ancylostoma tubaeforme ) and Large Roundworms {Toxocara cati). 

11. With Moxidectin 

NADA number: 141-216 
Approval Date: May 14, 2003 

For the treatment and control of gastrointestinal parasites of horses and ponies. 
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V. Statement that Application is being Submitted within the Sixty Day Period (37 
C.F.R. § 1.740(a)(5)). 

This application is being submitted within the sixty day period specified by 35 U.S.C. 
§ 156(1) and 37 C.F.R. § 1.720(f), and the last day on which the application could be 
submitted is August 28, 2007. 

VI. Complete Identification of the Patent (37 C.F.R. § 1.740(a)(6)). 

The patent for which an extension is being sought is U.S. Patent No. 5,514,773 ("the 
'773 patent"), which issued May 7, 1996. The inventors listed on the face of the '773 patent 
are Hitoshi Nishiyama, Masaru Ohgaki, Ryo Yamanishi, and Toshihiko Hara. The '773 
patent was filed as a PCT application on March 8, 1993, entered the U.S. national phase on 
September 12, 1994 (§317 date), issued on May 7, 1996, and has an un-extended expiration 
date of May 7, 2013. 

VII. A Copy of the Patent for which Extension of Term is being Sought (37 
C.F.R. § 1.740(a)(7)). 

A copy of the '773 patent is attached hereto as Exhibit E. 

VIII. Copies of any Disclaimers, Certificates of Correction, Receipt of Maintenance 
Fee Payments, or Reexamination Certificates Issued in the Patent (37 C.F.R. § 
1.740(a)(8)). 

Applicants state on the record that no disclaimers or certificates of correction have 

been filed or issued in the '773 patent and that no reexamination certificate has been issued in 

» 

the '773 patent. 

Copies of the receipts of maintenance fee payment for the first and second 
maintenance fees in the '773 patent are attached hereto as Exhibit F. 
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IX. Statement that the Patent Claims the Approved Product (37 C.F.R. § 
1.740(a)(9)). 

The approved product, PROFENDER®, is claimed in the '773 patent. Specifically, 
the '773 patent claims the compound emodepside, itself, and compositions which comprise 
emodepside. Since PROFENDER® contains emodepside, the claims of the '773 patent cover 
PROFENDER™. 

(A) Claims which Read on the Approved Product (37 C.F.R. § 1.740(a)(9)(i)). 

The following chart sets forth the relationship between the approved product and the 
claims of the '773 patent which read on the approved product. 



Claim of the '773 Patent 


PROFENDER® 


1 . A compound of the general formula (I): 


PROFENDER® contains emodepside, 




which has the structure of formula (I): 
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wherein A is a substituted benzyl group or 
a phenyl group which may have 
substituent(s), 

A a is a benzyl group which may have 

substituent(s) or a phenyl group which may 

have substituent(s), 

B and D are each lower alkyl, and 

C is hydrogen or lower alkyl, 

or a pharmaceutically acceptable salt 

thereof. 


in which A and A a are each benzyl groups 
which are substituted with morpholino 
groups; 

B and D are both isobutyl groups; and 
C is a methyl group. 


3. A compound of claim 1, wherein A and 
A a are each a benzyl group substituted by 
morpholino, dimethylamino or methoxy. 

- 


PROFENDER® contains emodepside, 
which has the structure of formula (I) in 
which A and A° are each benzyl groups 
which are substituted with morpholino 
groups. 


5. A compound of the formula: 
[structure omitted]. 


PROFENDER® contains emodepside, 
which has the structure of the formula 
shown in claim 5. 


9. An anthelmintic agent which comprises 
a compound or a pharmaceutically 
acceptable salt thereof of claim 1 as an 
active ingredient. 


As explained above, PROFENDER® is 
approved for the treatment of hookworm, 
roundworm, and tapeworm infections and 
contains a compound according to Claim 1 
of the '773 patent, emodepside. 
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PROFENDER^ contains emodepside, 
which has the structure of formula (I) in 
which B and D are both isobutyl groups. 



10. The compound of claim 1 wherein B 
and D are each an isobutyl group. 



B. Claims which Read on the Method of Manufacturing the Approved Product (37 

C. F.R. § 1.740(a)(9)(iii)). 

The following chart sets forth the relationship between the approved product and the 
claims of the '773 patent which read on the method of manufacturing the approved product. 



Claim of the '773 Patent 


PROFENDER^ 


7. A process for preparation of a 


PROFENDER® contains emodepside, 


compound of the general formula: 


which has the recited structure of the 


[structure omitted] 


product, in which in which A 5 is a benzyl 


or a salt thereof, which comprises 


group which is substituted with a 


subjecting a compound of the general 


morpholino; 


formula: [structure omitted] 


B and D are both isobutyl groups; and 


or a salt thereof, to a monoalkylation 


C is a methyl group. 


reaction followed by an intramolecular 




reaction, 




wherein B and D are each lower alkyl, 




C is hydrogen or lower alkyl, 




-I 

A is a benzyl group substituted by amino, 




or a benzyl group substituted by amino and 




lower alkoxy, and 


* 


A 5 is a benzyl group substituted by cyclic 
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amino, or a benzyl group substituted by 
cyclic amino and lower alkoxy. 




12. The process of claim 7 wherein B and 
D are each an isobutyl group. 


PROFENDER® contains emodepside, 
which has the recited structure of the 
product, in which in which B and D each 
an isobutyl groups. 



Thus, Claims 1, 3, 5, 9, and 10 cover the approved product itself, while Claims 7 and 12 
cover methods of manufacturing the approved product. 
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X. Statement of Relevant Dates and Information Pursuant to 35 U.S.C. § 156(g) for 
a Patent Claiming a New Animal Drug (37 C.F.R. § 1.740(a)(10)(ii)). 

(A) The Effective Date of the INAD and the INAD number (37 C.F.R. § 
1.740(a)(10)(ii)(A)). 

The effective date for the INAD (date an exemption under subsection (j) of Section 
512 of the Federal Food, Drug, and Cosmetic Act became effective) for the approved product 
is June 2, 2000, and the INAD number for the approved product is 10-753. 

(B) The Date on which the NADA was Initially Submitted and the NADA 
Number (37 C.F.R. § 1.740(a)(10)(ii)(B)). 

i 

The NADA for the approved product was initially submitted on May 15, 2007, and 
the NADA number for the approved product is 141-275. 

(C) The Date on which the NADA was Approved (37 C.F.R. § 
1.740(a)(10)(ii)(C)). 

NADA 141-275 was approved on June 29, 2007. 
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XI. Brief Description of Significant Activities Undertaken by the Marketing 

Applicant During the Applicable Regulatory Review Period and the Significant 
Dates Applicable to Such Activities (37 C.F.R. § 1.740(11)). 

A list of significant activities undertaken by the marketing applicant during the INAD 
and the NADA and the significant dates applicable thereto is provided in Table 1 below. 



Table 1 . 



Date To 
FDA 


Date From 
FDA 


Activity 


5/30/2000 




Request Establishment of an INAD for the Development of an 
anthelmintic topical solution for cats and kittens. Request for a 
Development Plan Meeting and submission of the Development 
Plan. 




6/2/2000 


Assign INAD# 10-753 




9/25/2000 


A0000; FDA meeting minutes for 7/20/00 Development plan 
meeting. Granted environmental waiver for INAD. 


11/2/2000 




Letter responding to FDA's Dev. Plan meeting minutes re: GMP 
status of starting material. 




12/22/2000 


G0001; Letter reconfirming GMP requirement for starting 
material. 


3/16/2001 




Submit Model protocol for review - Heartworm disease #151-087 


3/16/2001 




Submit model protocol for review - immature nematodes #151- 
076 


3/16/2001 




Submit model protocol for review - mature nematodes & cestodes 
#151-078 


4/3/2001 




Submit "Notice of Intent to Import Clinical Material" to FDA 




6/7/2001 


E0004; Protocol Acceptable Letter w/minor comments -mature 
nematodes/cestodes 




6/21/2001 


E0002; Protocol Unacceptable (agreement reached in 7/12 phone 
call) - He art worms 




6/21/2001 


E0003; Protocol Unacceptable (agreement reached in 7/12 phone 
call) - Immatures 


9/17/2001 




Submit 4 safety protocols for review (Dose Tol., Gen.Safety, Oral 
& HW+ cats) 




11/8/2001 


E0006; Safety Protocols (4) submitted 9/17/01 Unacceptable 


2/18/2002 




Faxed safety questions to CVM concerning 1 1/8/01 letter 


4/9/2002 




Resubmitted 4 Safety protocols (Dose Tol., Gen.Safety, Oral & 
HW+ cats) 


4/24/2002 




Submitted copy of final signed efficacy protocol #151.086 (T. 
Taeniaformis) 


4/25/2002 




Submitted copy of final signed efficacy protocol #141.000 
(mature T. cati) 


4/25/2002 




Submitted copy of final signed efficacy protocol #1 5 1 .088 
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(heartworm) 


5/1/2002 




Submission of field trial protocol for review (#151.095) 


5/1/2002 




Submitted copy of final signed efficacy protocol #141 .01 1 
(immature A. tubaeforme) 


5/1/2002 




Submitted copy of final signed efficacy protocol #141 .014 
(immature T. cati) 


5/1/2002 




Submitted copy of final signed efficacy protocol #141.710 (E. 
multilocularis) 


5/1/2002 




Submitted copy of final signed efficacy protocol #151.076 
(immature A. tubaeforme) 


5/13/2002 




Submitted copy of final signed efficacy protocol #151 .077 
(mature T. cati) 


5/13/2002 




Submitted copy of final signed efficacy protocol #151.083 (D. 
caninum) 


6/14/2002 




Submitted copy of final signed efficacy protocol #151.084 (D. 
caninum) 


6/14/2002 




Submitted copy of final signed efficacy protocol #151.075 
(mature A. tubaeforme) 


6/14/2002 




Submitted copy of final signed efficacy protocol #151.078 
(immature T. cati) 


6/14/2002 




Submitted copy of final signed efficacy protocol #151.085 (T. 
taeniaeformis) 


6/17/2002 




Notice of Intent to Import a New Animal Drug for Clinical Trials 

#2 


7/1/2002 




Telephone call from Dr. Oeller (CVM reviewer) w/changes to 
Gen Safety Protocol 


7/3/2002 




Submitted revised General Kitten Safety Protocol (see 15 & 16 
above) 


7/8/2002 




Submitted copy of final signed efficacy protocol #151.080 
(mature T. leonina) 


7/8/2002 




Submitted copy of final signed efficacy protocol #151.081 
(immature T. leonina) 


7/8/2002 




Submitted copy of final signed efficacy protocol #151.082 
(immature T. leonina) 


7/12/2002 




Submitted copy of final signed efficacy protocol #151.503 
(mature A. tubaeforme) 




7/24/2002 


E0008, E0025; FDA acceptable letter w/statistical comments on 4 
safetv protocols (see 33 above^ 


7/30/2002 




Telephone call w/Dr. Luddy (CVM) re: natural infection mature 
T. leonina studv 


8/2/2002 




Telephone call w/Dr. Luddy (CVM) re: need to do Heartworm+ 
safetv studv 




8/5/2002 


FDA letter re: review of field trial protocol (see #20 above) - not 
acceptable 


8/6/2002 




Submitted copy of final signed efficacy protocol #141.084 
(immature T. cati) 


8/22/2002 




Submitted electronic teleconference request for 9/17 w/ Drs 
Oeller & Luddy 
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9/10/2002 




Submitted copy of final signed efficacy protocol #141.71 1 (E. 
multilocularis) 


9/17/2002 




Phone Conference Field trial Prot.- Minor corrections, 
resubmission not needed 




9/26/2002 


Z0031;CVM minutes to 9/17/02 phone conference 




11/11/2002 


Phone message from Dr. Luddy re: CVM recommendation to do 
heartworm safety study to allow proper labeling 


1/15/2003 




E-mail to Dr. Oeller (CVM) re: proposal to change from 3 to 1 
dosing on field trial (protocol #151 .095) 




1/17/2003 


E-mail from Dr. Oeller (CVM) agreeing to change to 1 dosing on 
field trial 151.095 


1/23/2003 




Submitted copy of final signed efficacy protocol #151 .599 
(mature T. leonina) 


1/23/2003 




Submitted copy of final signed efficacy protocol #151.601 (D. 
caninum) 


1/31/2003 




Phone Conversation w/B. Luddy (CVM) re: cat death in study 
151.083 


2/7/2003 




Phone conversation and follow-up e-mail to D. Oeller (CVM) re: 
3rd T.cati studv 




2/12/2003 


E-mail from D. Oeller (CVM) accepting proposal on T. cati - 2 
group confirmation studv 


2/12/2003 




Submitted information on cat from study 151 .083 per 
conversation w/B. Luddy 1/31/03 


3/10/2003 




Submitted copy of final signed efficacy protocol #151 .614 
(immature T. leonina) 


3/10/2003 




Submitted copy of final signed efficacy protocol #151,619 (T. 
cati - natural infections) 


3/25/2003 




Notice of Intent to Import a New Animal Drug for Clinical Trials 
#3 


4/8/2003 




Submitted copy of final signed efficacy protocol #151.629 
(mature T. leonina) 


6/13/2003 




Submitted copv of final signed efficacv protocol #151 .640 
(mature T. leonina) 


8/4/2003 




Submitted copy of final signed efficacy protocol #151.652 (T. 
taeniaeformis) 


10/15/2003 




Submitted copies of signed protocols 151.095TX1 & MOl + List 
of new investigators 


10/22/2003 




Submitted copy of signed field trial protocol (151.095-SC) 


11/10/2003 




Submitted copv of signed field trial protocol (151.095-VA) 

.... A J *— ' \ / 


12/29/2003 




CMC Phased Technical Section submitted to CVM 


1/7/2004 




Update meeting with CVM on Safetv & Efficacv 


1/26/2004 




Submitted copv of signed field trial protocol (151 .095-ON) 


1/29/2004 




Submitted Copy of signed field trial protocol (151 .095-BC) 


3/24/2004 




Submitted copy of final signed efficacy protocol #151.732 
(immature/adult) T. leonina 


3/24/2004 




Submitted copy of final signed efficacy protocol #151.733 
(immature/adult) T. leonina 


3/25/2004 




Submitted Environmental Assessment waiver request 
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5/6/2004 


CVM letter approving Environmental Technical Section 
submitted 3/25/04 




6/30/2004 


CVM incomplete letter on 29 Dec03 CMC Tech Section 
submission 


3/29/2004 




Submission of Information concerning ADE in field trial 
(151.095-SC) 


6/28/2004 




Submission of Phased Target Animal Safety Section (27 
Volumes) 


9/27/2004 




Submission of Phased Effectiveness Technical Section (86 
Volumes) 


1 1/9/2004 




Amendment 1 to Phased Safety Section (s:6/28/04) - data 
spreadsheets for 4 pivotal studies 




1 2/04 - 
4/05 


Various calls from CVM reviewer Cacia Masser with questions 
concerning Efficacy data 


2/15/2005 




Response submitted to CVM 6/30/04 CMC incomplete letter 


2/17/2005 




Amendment #1 to 27SEP04 Phased Efficacy Section - to formally 
submit information previously provided to reviewer by email 


3/3/2005 




Amendment #2 to 27SEP04 Phased Efficacy Tech. Section - 
copies of emails between Bayer and CVM concerning efficacy 
discussions during review 




4/28/2005 


CVM incomplete letter on 28JUN04 Safety Tech Section 
submission 




8/5/2005 


CVM Technical Section Complete Letter for 27SEP04 Efficacy 
submission 




8/9/2005 


2nd CVM CMC incomplete letter on 2/15/04 CMC response 




7/14- 
28/2005 


3 phone calls from CVM with questions on efficacy data and FOI 


2/22/2006 




Sent Histopathology slides to CVM for review as part of Safety 
response 


2/23/2006 




Response submitted to 28APR05 Safety Tech. Section 
incomplete letter 


3/30/2006 




Response to 2nd CVM CMC incomplete letter dated 9AUG05 




6/06- 
10/9/06 


Various calls from CVM reviewer Ann Stohlman with questions 
concerning safety submission/FOI 


7/20/2006 




Amendment #1 to 23FEB06 Safety Tech. Section response - 
complete copies of several references 




9/28/2006 


CMC Tech. Section complete Letter (I-0101753-P-0094) for 
29DEC03 Tech Section as amended 


1 0/3/2006 




Conversation w/Dr. Dennis Bensley (CVM) about statements in 
CMC complete letter. New reauirement for foreign 
manufacturing sites - final product validation report and protocol 
must be submitted prior tp distributing product. 




10/13/2006 


CVM Safety Technical Section complete Letter for 28JUN04 
Tech Section as amended 




10/17/2006 


Histology slides (sent 2/22/06) returned to Bayer and on to 
Stillwell 


10/19/2006 




Conversation between Bruce Martin and Dr. Steve Vaughn 
(CVM) concerning Bayer's plan to add "pregnant woman" 
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warnint? statement to label 


12/13/2006 




"All Other Information" Minor Technical Section is submitted 


12/22/2006 




"Labeling" Minor Technical Section is submitted 


1/5/2007 




Amendment #1 to "All Other Info" Tech. Section - abstract of 
Japanese Field trial 


2/07- 
4/07 




Various calls from CVM reviewer Ann Stohlman with questions 
concerning Labeling/FOI & All Other Info 


4/12/2007 




Amendment #2 to "All Other Info" Tech. Section - Draft of 3rd 
PSUR 


4/13/2007 




Amendment #3 to "All Other Info" Tech. Section - Copy of report 
referenced in 3rd PSUR ("Comparative in vitro Dermal 

V X 

Absorption using Human and Rat Skin"). 




4/23/2007 


"All Other Information" Tech. Section complete Letter (I- 
0101753-M-0096) for 13DEC06 Tech Section as amended 


4/25/2007 




Amendment #1 to 22DEC06 "Labeling" Tech. Section - revised 
facsimile labeling 




5/2/2007 


CVM telephone call requesting final label changes 

XT 1 O O 


5/3/2007 




Amendment #2 to 22DEC06 "Labeling" Tech. Section - revised 
facsimile labeling 




5/9/2007 


FOI Summary Tech. Section complete Letter (I-0101753-Q- 
0098) with final FOI Summary attached 




5/11/2007 


Labeling Tech. Section complete Letter (I-0101753-M-0097) for 
22DEC06 Tech Section as amended 


5/15/2007 




Administrative NADA submitted to CVM 




5/18/2007 


Letter received from CVM DocCenter assigning NADA number 
141-275 


5/30/2007 




Amendment #1 to Administrative NADA submitted after 
telephone call with CVM concerning a spelling error on all 3 
cartons 


6/4/2007 




Amendment #2 to Administrative NADA submitted after 
telephone call with CVM concerning a spelling error on all 3 
cartons 




6/8/2007 


Call from CVM requesting a correction to the ADVERSE 
REACTION section of the product insert. 


6/8/2007 




Amendment #3 to Administrative NADA submitting revised 
insert per CVM request. 




6/29/2007 


CVM letter approving original new animal drug application 
NADA 141-275 forProfender 
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XII. Statement that in the Opinion of the Applicant the Patent is Eligible for 

Extension of Patent Term and Statement as to the Length of extension and how 
the Length was Determined (37 C.F.R. § 1.740(a)(12)). 

In the opinion of the applicant, the '773 patent is eligible for extension. In the opinion 
of the applicant, the '773 patent is entitled to be extended by 1314 days, i.e., the '773 patent 
is entitled to an extended expiration date of December 1 1, 2016. The extension was 
calculated by the method described in 37 C.F.R. § 1.778. 

The number of days by which the '773 patent should be extended was calculated as 
follows: 

A. The minimum number of days in the regulatory review period was calculated 
according to 37 C.F.R. § 1 .778(c) and reduced as appropriate pursuant to 37 
C.F.R. §§ 1.778(d)(l)-(6). 

B. The minimum number of days in the regulatory review was calculated by adding 
the number of days pursuant to (37 C.F.R. § 1.778(c)(1)) and the minimum 
number of days pursuant to (37 C.F.R. § 1.778(c)(2)). 

C. The number of days pursuant to (37 C.F.R. § 1 .778(c)(1)) was calculated as the 
number of days in the period starting from the date on which INAD 10-753 was 
approved, June 2, 2000, and ending on the date NAD A 141-275 was submitted, 
May 15, 2007, and determined to be 2538 days. 

D. The minimum number of days pursuant to (37 C.F.R. § 1 .778(c)(2)) was 
calculated as the number of days in the period starting from the date NAD A 141- 
275 was submitted, May 15, 2007, and ending on the date of approval of NAD A 
141-275, June 29, 2007, and determined to be at least 45 days. 

E. Thus, the minimum number of days in the regulatory review period under 37 
C.F.R. § 1.778(c) was calculated by adding 2538 days to 45 days and determined 
to be 2583 days 

20 



U.S. Patent No. 5,514,773 

Application for Extension of Patent Term 

F. The number of days to be subtracted from the regulatory review period under 37 
C.F.R. § 1.778(d)(1) was calculated by determining the number of days pursuant 
to each of C.F.R. §§ 1.778(d)(l)(i)-(iii). 

G. Since the regulatory review period began on June 2, 2000, and since the '773 
patent issued on May 7, 1996, 0 days in the regulatory review period were on or 
before the date on which the '773 patent issued. Thus, the number of days 
pursuant to C.F.R. § 1 .778(d)(l)(i) was determined to be 0. 

H. As set forth above, applicants have acted with due diligence during the entire 
regulatory review period. Thus, the number of days pursuant to C.F.R. § 
1.778(d)(1)(H) was determined to be 0. 

I. The number of days pursuant to C.F.R. § 1 .778(d)(l)(iii) was calculated by first 
subtracting the number of days pursuant to C.F.R. § 1.778(d)(l)(i), 0 days, from 
the number of days pursuant to 37 C.F.R. § 1.778(c)(1), 2538 days, to obtain 2538 
days and then dividing that number of day in half and determined to be 1269 days. 

J. The number of days pursuant to C.F.R. § 1.778(d)(1) was calculated by 

subtracting the number of days calculated pursuant to C.F.R. § 1 .778(d)(l)(i), 0 
days, and the number of days calculated pursuant to C.F.R. § 1.778(d)(l)(iii), 
1269 days, from the number of days calculated pursuant to C.F.R. § 1 .778(c), 
2583 days, and determined to be 1314 days. 

K. The term of the c 773 patent as extended as determined by C.F.R. § 1.778(d)(2) 
was calculated by adding the number of days calculated pursuant to C.F.R. § 
1.778(d)(1), 1314 days, to the original term of the '773 patent (current expiration 
date May 7, 2013) and determined to be December 1 1, 2016. 
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L. The term of the '773 patent as extended as determined by C.F.R. § 1 .778(d)(3) 
was calculated by adding 14 years to the date of approval, June 29, 2007, and 
determined to be June 29, 202 1 . 

M. The term of the '773 patent as extended as determined by C.F.R. § 1.778(d)(4) 
was calculated by comparing the dates calculated pursuant to C.F.R. § 1.778(d)(3) 
and C.F.R. § 1.778(d)(4) and selecting the earlier date and determined to be 
December 11, 2016 

N. The term of the '773 patent as extended as determined by C.F.R. § 1 .778(d)(5)(i) 
was calculated by adding five years to the original expiration date of the '773 
patent (May 7, 2013) and determined to be May 7, 2018. 

O. The term of the '773 patent as extended as determined by C.F.R. § 1.778(d)(5)(h) 
was calculated by selecting the earlier date pursuant to C.F.R. § 1 .778(d)(4) and 
C.F.R. § 1.778(d)(5)(i) and determined to be December 11, 2016. 

P. Since the '773 patent issued after November 16, 1988, no adjustment was made 
under C.F.R. § 1.778(d)(6). 
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XIII. Statement that Applicant Acknowledges a Duty to Disclose any Information 
which is Material to the Determination of the Entitlement to the Extension 
Sought (37 C.F.R. §§ 1.740(a)(13) and 1.765). 

Applicant acknowledges a duty to disclose to the Director of the United States Patent 
and Trademark Office and the Secretary of Health and Human Services or the Secretary of 
Agriculture any information which is material to the determination of entitlement to the 
extension sought. 

It is understood that the duty of candor and good faith toward the Patent and 
Trademark Office and the Secretary of Health and Human Services or the Secretary of 
Agriculture rests on the patent owner or its agent, on each attorney or agent who represents 
the patent owner and on every other individual who is substantively involved on behalf of the 
patent owner in a patent term extension proceeding. All such individuals who are aware, or 
become aware, of material information adverse to a determination of entitlement to the 
extension sought,' which has not been previously made of record in the patent term extension 
proceeding must bring such information to the attention of the Office or the Secretary, as 
appropriate, as soon as it is practical to do so after the individual becomes aware of the 
information. Information is material where there is a substantial likelihood that the Office or 
the Secretary would consider it important in determinations to be made in the patent term 
extension proceeding. 37 C.F.R. § 1.765(a). 

It is also understood that disclosures pursuant to this section must be accompanied by 
a copy of each written document which is being disclosed. The disclosure must be made to 
the Office or the Secretary, as appropriate, unless the disclosure is material to determinations 
to be made by both the Office and the Secretary, in which case duplicate copies, certified as 
such, must be filed in the Office and with the Secretary. Disclosures pursuant to this section 
may be made to the Office or the Secretary, as appropriate, through an attorney or agent 
having responsibility on behalf of the patent owner or its agent for the patent term extension 
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proceeding or through a patent owner acting on his or her own behalf. Disclosure to such an 
attorney, agent or patent owner shall satisfy the duty of any other individual. Such an 
attorney, agent or patent owner has no duty to transmit information which is not material to 
the determination of entitlement to the extension sought. 37 C.F.R. § 1.765(b). 

It is further understood that no patent will be determined eligible for extension and no 
extension will be issued if it is determined that fraud on the Office or the Secretary was 
practiced or attempted or the duty of disclosure was violated through bad faith or gross 
negligence in connection with the patent term extension proceeding. If it is established by 
clear and convincing evidence that any fraud was practiced or attempted on the Office or the 
Secretary in connection with the patent term extension proceeding or that there was any 
violation of the duty of disclosure through bad faith or gross negligence in connection with 
the patent term extension proceeding, a final determination will be made that the patent is not 
eligible for extension. 37 C.F.R. § 1.765(c). 

XIV. Prescribed Fee (37 C.F.R. § 1.740(a)(14)). 

The fee as prescribed in 37 C.F.R. § 1.20G)(1) for the amount of $1,120.00 was paid 
in the from of a credit card form on August 24, 2007. 
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XV. Correspondence Information (37 C.F.R. § 1.740(a)(15)). 

All inquiries and correspondence should be sent to: 

Customer Number: 22850 

Which corresponds to: 

Obion, Spivak, McClelland, Maier & Neustadt, P.C. 
1940 Duke Street 
Alexandria, VA 22314 

Telephone: 703 -4 1 3 -3 000 
Facsimile: 703-413-2220 

XVI. Power of Attorney (37 C.F.R. §§ 1.730(a)(2) and (d)). 

A copy of the original Power of Attorney is being submitted herewith as Exhibit G. 

As can be seen from the face of the '773 patent itself, the '773 patent was originally 
assigned to Fujisawa Pharmaceutical Co., Ltd., of Osaka, Japan ("Fujisawa"). Effective April 
1, 2005, Fujiswa became part of Astellas Pharma Inc., of Tokyo, Japan. A formal notice of 
the change of name has already been filed in the USPTO, and copies of the papers filed are 
attached hereto as Exhibit H. Obion, Spivak, McClelland, Maier & Neustadt, P.C, remains 
the attorney of record for the '773 patent. 
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In view of the foregoing, Applicants submit that the present patent is entitled to the 
requested extension of patent term, and early notification of such action is earnestly solicited. 

Respectfully submitted, 



OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 




Stephen G. Baxter 
Attorney of Record 
Registration No. 32,884 



Customer Number 

22850 

Tel: (703)413-3000 
Fax: (703)413-2220 

(OSMMN 08/03) 
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WHEREAS. 



and Toshihiko Hara 

EN5EKTKAMES ' 



TmS^roL of 13-1-317 r Kuzuharshinmachi, Nevaaawa-shi, OSAKA 572 JAPAN* 

i-1-58-506, Minatojimanakaroachi, Chuo-ku. Kobe-shi r 

HYOGO 650 JAPAN, 16-3, Hoshimi-cho, Ibaraki-shi> 

OSAKA 567 JAPAN and 565-19, Ooaza Mivaii. Miura-mura. 
Inashiki-gun , IBARAKI 300-04 JAPAN 



Of BCVEHTIOK: 



StCbOATOH; 



ANDAUMBSOP. 



„, respectively. 



have invented certain new and useful improvements in: PSPSIPEPTIDE DERIVATIVE , 



PRODUCTION THEREOF AND USE THEREOF 



for winch an application for Leitcrs Patent was executed on August 5 > 1994 
(Application 08/295.782 fl|cd September 12, 1994 



.)»and 



whfrfas, Fujisawa Pharmaceutical Co. f Ltd 



(hereinafter referred to as "ASSIGNEE") having a place of business at; 4-7, Doshomachi 

* 

3-chome, Chuo-ku, Osaka-shi, OSAKA 541 JAPAN 

■ -- -- ■■- — - — t 

is desirous of acquiring the entire right, title and interest in and to said invention and in and to any 
Letters Patent that may be granted therefore in the United States and its territorial possessions and in 
any and all foreign countries; 

NOW, THEREFORE, in consideration of the sum ot FIVE DOLLARS ($5.00), the 
receipt whereof is hereby acknowledged, and for other good and valuable consideration, 
I (WE), by these presents do sell, assign and transfer unto said ASSIGNEE, the full and 
exclusive right to the said invention in the United States and its territorial possessions and 
in aO foreign countries and the entire right, title and interest in and to any and all Letters 
Patent which may be granted therefor in the United States and its territorial possessions 
and in any and all foreign countries and in and to any and all divisions, reissues, continua- 
tions, substitutions and renewals thereof. 
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I (WE) hereby authorize and request the Patent Office Officials in the United States and its 

lemtonalpossessionsandanysmda^^ Letters Patent when 

pamed,tosajd ASSIGNEE^ 

for the sole use and behoof of said ASSIGNEE, its (his) successors and assigns, to the full end oftiTe 
term for which said I Letters Patent may be granted, as fuHy and entirely as the same would have been 
held by me (us) had this Assignment and sale not been made. 

Further, I (WE) agree that I (WE) will communicate to said ASSIGNEE or its (his) KDresen- 
tatrves any facts known to me (us) respecting said invention, and testify in any legal proxS^CT 
all lawful papers, execute all divisional, continuation, substitute, renewal and ilSaSionT 

Sff tJSTTVWf* F*" ,0 CaUSC my and aU of ^Patent to be issucdloS 
ASSIGNEE, make all nghtful oaths, and, generally do everything possible to aid said ASSIGNEE. 
^s)succe^^dass.gns.toobtam 

States and i's temtonal possessions and in any and all foreign countries. 
°fFourmFloor,1755Je^ 

•sgrnim any further .dentification. including the application number and mogSS^MAmS 
^necessary or durable moider to comply with the rules of the United States PmSSSSS 
Office for recordation of this document. cmant 
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OBLON, SPIVAK, McCLELLAND, MAIER & NEUSTADT, P.C. 

ATTORNEYS AT LAW 
FOURTH FLOOR 
1755 JEFFERSON DAVIS HIGHWAY 
ARLINGTON, VIRGINIA 22202 



Haver HealthCare 

Animal Health 




Ms. Mary Till 

Office of Patent Legal Administration 
Room MDW 7D55 

600 Dulany Street (Madison Building) 
Alexandria. VA 22314 



Jessica Monachello 
• J utent Counsel 



Re: Application for Patent Term Extension For U.S. Patent No. 
5,514,773 



Dear Ms. Till 



August 21 , 2007 



Bayer HealthCare LLC, Animal Health Division is the applicant for and 
the holder of marketing approval for PROFENDER® [1.98% 
emodepside/7.94% praziquantel] Topical Solution (hereinafter 
PROFENDER®). Bayer HealthCare LLC, Animal Health Division 
authorizes Astellas Pharma Inc. to rely on the activities of Bayer 
HealthCare LLC, Animal Health Division before the Food and Drug 
Administration in connection with the approval of PROFENDER® for 
the extension of the term of U.S. Patent No. 5,514,773. 



•iayer HealthCare LLC 
Animal Health 
:, 0. Box 390 

snawnee Mission. KS 6G201 

•>hone: 913-268-2038 
: ax: 913-268*2855 
>ssica. monachello. b@t>iyer.coi 1 1 



Very truly yours, 




vJeisica J. Monachello 



cc: Cynthia Hughes-Coons 
Assistant General Counsel 
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Food and Drug Adr linistration 
Rockville MP 2085? 



JUN 2 9 2107 



Bayer Healthcare LLC 

Animal Health Division 

Attention: Pam Triplett 

Senior Regulatory Affair Consultant 

P.O. Box 390 

Shawnee Mission, KS 66201 

Re; Request for original approval of PROFENDER Topical Solution 
Dear Ms, Triplett: 
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We approve your original new animal drug application (NAD A) for PROFENDER Top 
Solution dated May 15, 2007, amended on May 30, 2007, June 4, 2007, and June g, 
Emodepside and praziquantel topical solution is approved for the treatment and control 
hookworm infections caused by Ancylostoma tubaeforrne (adults, immature adults, and 
fourth stage larvae), roundworm infections caused by Toxocara cati (adults and fourth 
larvae), and tapeworm infections caused by Dipylidium caninum (adilts) and Taenia 
laeniaeformis (adults) in cats. The expiration dating for this drug is 2 4 months, We 
forwarded a notice of this approval for publication in the Federal REGISTER. Any request to 
change the conditions of this approval may require the submission of a supplemental 
application. 

PROFENDER Topical Solution, as approved in this letter, qualifies for THREE years o: 
marketing exclusivity beginning as of the date of this letter. This drug qualifies for 
exclusivity under section 512(c)(2)(F)(ii) of the Federal Food, Drug, and Cosmetic Act [the 
act) (21 U.S.C. §360b(c)(2)(F)(ii)). 

Your final printed labeling should be identical to the facsimile labeling submitted May 15, 
2007 (A-0000), for the tube labels, blister packs, and shipping labels, June 4, 2007 (M-(]002), 
for the display cartons, and June 8, 2007 (M-0003), for the package hsert You should 
submit three copies of each component of the final printed labeling to CVM before 
distributing and marketing the drug product. 
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Under good manufacturing practices (GMPs) (21 CFR Parts 21 1 and 
to validate your manufacturing processes. This validation provides a 
manufacturing processes will reliably meet predetermined specificati 
demonstrated by documenting that the manufacturing processes are a 
identity, strength, quality, and purity of the new animal drug. If youi 
was not available or was found deficient at the time of the pre-approi 
should contact FDA after you complete manufacturing validation an< 
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drug product. A product that does not conform to GMPs is adulterate! under section 
501(a)(1)(B) of the act (21 U.S.C. §35 1(a)(1)(B)). 

If you submit correspondence relating to this approval, you should reference this letter b ' 
date and the alphanumeric identifier found at the top of this letter. If you have any quesl ons, 
please contact Dr. Melanie R. Berson, Director, Division of Therapeu:ic Drugs for Non-food 
Animals, at 301-827-7540. 

Sincerely, 





Stephen F. Suffdlof, D.V.M., Ph.D. 
Director, Center for Veto '.rinary Medicine 
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wherein 

A is benzyl group which has suitable substituent(s) or 
phenyl group which may have suitable substituent(s), 

A a is benzyl group which may have suitable substituent(s) 
or phenyl group which may have suitable substitu- 
ent(s), 

B and D are each lower alkyl, 

C is hydrogen or lower alkyl, 
and a pharmaceutically acceptable salt thereof The com- 
pound or a salt thereof of the present invention has excellent 
parasiticidal activities as an anthelmintic agent for animals 
and human bodies. 

12 Claims, No Drawings 
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DEPSJPEPTIDE DERIVATIVES, 
PRODUCTION THEREOF AND USE 

THEREOF 



TECHNICAL FIELD 5 

The present invention relates to new depsipeptide deriva- 
tives having antiparasitic activity. 

BACKGROUND ART 

Japanese Kokai Tokkyo Koho 3-35796 discloses dep- 
sipeptide derivative prepared by culturing microorganisms. 

DISCLOSURE OF INVENTION 

The object compound of the present invention, depsipep- 15 
tide derivatives can be represented by the following general 
formula (I). 



DABCDA°BC 
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wherein 

A is benzyl group which has suitable substituent(s) or 
phenyl group which may have suitable substituent(s), 

A a is benzyl group which may have suitable substituent(s) 3Q 
or phenyl group which may have suitable substitu- 
ent(s), 

B and D are each lower alkyl, 
C is hydrogen or lower alkyl. 

According to the present invention, the object compound 35 
of depsipeptide derivatives (I) can be prepared by processes 
which are illustrated in the following schemes. 

It should be indicated that any of D-configured com- 
pound, L-configured compound and/or DL-configured com- 
pound are in the extent of the present invention; however, for 40 
the convenience, only D-configured compounds and L-con- 
figured compounds are explained in the process for prepa- 
ration as follows. 
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wherein 45 
A, A°, B, C and D are each as defined above, 
R is hydrogen or amino protective group, 
A 1 is benzyl group which may have lower alkoxy, 
A 2 is benzyl group which has nitro, or benzyl group which 50 
has nitro and lower alkoxy, 

A 3 is benzyl group which has amino, or benzyl group 

which has amino and lower alkoxy, 
A 4 is benzyl group which has mono- or di-lower alky- 
lamino, or benzyl group which has mono- or di-lower 
alkylamino and lower alkoxy, 
A 5 is benzyl group which has cyclic amino, or benzyl 

group which has cyclic amino and lower alkoxy, 
A 6 is benzyl group which has hydroxy, or benzyl group 60 

which has hydroxy and lower alkoxy, 
A 7 is benzyl group which has lower alkoxy. 
Throughout the present specification, the amino acid, 
peptides, protective groups, condensing agents, etc. are 
indicated by the abbreviations according to the IUPAC-IUB 65 
(Commission on Biological Nomenclature) which are in 
common use in the field of art. 



Moreover, unless otherwise indicated, the amino acids 
and their residues when shown by such abbreviations are 
meant to be L-configured compounds and residues, and 
when shown by D- abbreviations, they are meant to be 
D-configured compounds and residues. 

In the present invention, there are employed the following 
abbreviations. 

p-MeOPhLac: 2-hydroxy-3-(4-methoxyphenyl) propionic 

acid [P-r(p-methoxyphenyl)lactic acid] 
Man: 2-hydroxyphenylacetic acid [mandelic acid] 
p-Me 2 NPhLac: 3-(4-dimethylaminophenyl)-2-hydroxypro- 

pionic acid [p-(p-dimethylaminophenyl)lactic acid] 
p-PipPhLac: 2-hydroxy-3-(4-piperazinophenyl)propionic 

acid [p-(p-piperazinophenyl)lactic acid] 
p-PyrPhLac: 2-hydroxy-3-(4-pyrrolidinophenyl)propionic 

acid [p-(p-pyrrolidinophenyl)lactic acid 
p-N0 2 PhLac: 3 -(4-nitrophenyl)-2-hydroxy propionic acid 

[p-(p-nitrophenyl)lactic acid] 
p-NH 2 PhLac: 3-(4-aminophenyl)-2-hydroxypropionic acid 

[p-(p-aminophenyl)lactic acid] 
p-E^NPhLac: 3-(4-diethylaminophenyl)-2-hydroxypropi- 

onic acid [p-(p-diethylaminophenyl)lactic acid] 
p-Hex 2 NPhLac: 3-(4-di-n-hexylaminophenyl)-2-hydrox- 

ypropionic acid [p-(p-di-n-hexylaminophenyl)lactic acid] 
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p-PylPhLac: 2-hydroxy-3-(l H-pyrrol-1 -yl-phenyl)propi- 
onic acid [p-(p-lH-pyrrol-l-yl)phenyl)lactic acid] 

p-OHPhLac: 2-hydroxy-3-(4-hydroxyphenyl)propionic acid 
[p-(p-hydroxyphenyl)lactic acid] 

p-EtOPhLac: 3-(4-ethoxyphenyl)2-hydroxypropionic acid 5 
[p-(p-ethoxyphenyl)lactic acid] 

p-HexOPhLac : 3-(4-n-hexyloxy phenyl)-2-hydroxy propi- 
onic acid [p-(p-n-hexyloxyphenyl)lactic acid] 

p-MEPhLac: 2-hydroxy-3-[4-(2-methoxyethoxy)phenyl] 
propionic acid [p-[p-(2-methoxyethoxy)phenyl]lactic 10 
acid] 

p-MEEPhLac: 2-hydroxy-3-{4-[2-(2-methoxyethoxy) 

ethoxy]phenyl}propionic acid [P-{p-[2-(2-methoxy- 

ethoxy)ethoxy]phenyl}lactic acid] 15 
o-MeOPhLac: 2-hydroxy-3-(2-methoxyphenyl)propionic 

acid [p-(o-methoxyphenyl)lactic acid] 
m-MeOPhLac: 2-hydroxy-3-(3-methoxyphenyl)propionic 

acid [p-(m-methoxyphenyl)lactic acid] 
3,4-DMOPhLac: 3-(3,4-dimethoxyphenyl)-2-hydroxypropi- 20 

onic acid [p-(3,4-dimethoxyphenyl)lactic acid] 
2,4-DMOPhLac: 3-(2,4-dimethoxyphenyl)-2-hydroxypropi- 

onic acid [p-(2,4-dimethoxyphenyl)lactic acid] 
3,4-MODPhLac: 2-hydroxy-3-(3,4-methylenedioxyphenyl) 

propionic acid [p-(3,4-methylenedioxyphenyl)lactic acid] 25 
3-MA-4-MOPhLac: 3-(3-dimethylaraino-4-methoxyphe- 

nyl)-2-hydroxypropionic acid [P-(3-dimethyIamino-4- 

methoxyphenyl)lactic acid] 
3,4-DMAPhLac: 3-[(3,4-bis(dimelhylamino)phenyl]-2-hy- 

droxyphenyl]propionic acid [p-[3,4-bis(dimelhylami- 30 

no)phenyl] lactic acid] 
o-FPhLac: 3-(2-fluorophenyl)-2-hydroxypropionic acid 

[p-(o-fluorophenyl)lactic acid] 
m-FPhLac: 3-(3-fmorophenyl)-2-hydroxypropionic acid 

[p-(m-fiuorophenyl)lactic acid] 35 
p-FPhLac: 3-(4-fluorophenyl)-2-hydroxypropionic acid 

[p-(p-fluorophenyl)lactic acid] 
Glycol: Glycolic acid 

PhLac: 2-hydroxy-3-phenylpropionic acid [p-phenyllactic 

acid] 40 
Lac: 2-hydroxy propionic acid [lactic acid] 
p-MorPhLac: 2-hydroxy-3-(4-morpholinophenyl)propionic 

acid [p-(p-rnorpholinophenyl)lactic acid] 

Suitable salts of the compound (I) are conventional non- 
toxic, pharmaceutically acceptable salt and may include a 45 
salt with a base or an acid addition salt such as a salt with 
an inorganic base, for example, an alkali metal salt (e.g. 
sodium salt, potassium salt, cesium salt, etc.), an alkali earth 
metal salt (e.g. calcium salt, magnesium salt, etc.), an 
ammonium salt; a salt with an organic base, for example, an 50 
organic amine salt (e.g. triethylamine salt, pyridine salt, 
picoline salt, ethanolamine salt, triethanol amine salt, dicy- 
clohexylamine salt, N^-dibenzylethylenediamine salt, 
etc.), etc.; an inorganic acid addition salt (e.g. hydrochloride, 
hydrobromide, sulfate, phosphate, etc.); an organic carboxy- 55 
lie or sulfonic acid addition salt (e.g. formate, acetate, 
trifluoroacetate, maleate, tartrate, methanesulfonate, benze- 
nesulfonate, p-toluenesulfonate, etc.); a salt with a basic or 
acidic amino acid (e.g. arginine, as parti c acid, glutamic 
acid,etc); and the like. 60 

In the above and subsequent descriptions of the present 
specification, suitable examples and illustrations of the 
various definitions which the present invention include 
within the scope thereof are explained in detail as follows. 

The term "lower*' is intended to mean 1 to 6 carbon atom 65 
(s), preferably 1 to 4 carbon atom(s), unless otherwise 
indicated. 



Suitable substituent(s) in the term "benzyl group which 
has substituent(s)", ''phenyl group which may have substitu- 
ent(s)" and "benzyl group which may have substituent(s)" 
may include hydroxy, lower alkoxy, lower alkoxy lower 
alkoxy, lower alkoxy lower alkoxy lower alkoxy, halogen, 
lower alkyl, amino, cyclic amino, nitro, halogen (e.g. fluoro, 
chloro, bromo, iodo, etc.) and the like. These may have 1 or 
more than 2 substituents. 

Suitable "lower alkyl" may include straight or branched 
one having 1 to 6 carbon atom(s) such as methyl, ethyl, 
n-propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl, hexyl, 
and the like. 

Suitable "lower alkoxy" may include methoxy, ethoxy, 
propoxy, isopropoxy, butoxy, isobutoxy, pentyloxy, isopen- 
tyloxy, hexyloxy, and the like. 

Suitable "lower alkoxy lower alkoxy" may include meth- 
oxymethoxy, methoxyethoxy, methoxypropoxy, ethoxyiso- 
propoxy, and the like. 

Suitable "lower alkoxy lower alkoxy lower alkoxy" may 
include methoxymethoxyethoxy, methoxyethoxyethoxy, 
methoxyethoxypropoxy, ethoxymethoxyisopropoxy, and the 
like. 

Suitable "cyclic amino group" may be aromatic ring or 
alicyclic compound which have more than 1 nitrogen 
atom(s) as hetero atom(s), and it containing monocyclic 
group or condensed polycyclic group which may be satu- 
rated or unsaturated. Also, cyclic amino group may further 
contain hetero atom(s) such as more than 1 or 2 nitrogen 
atom(s), oxygen atom(s), sulfur atom(s), and the like and 
still further the cyclic amino group may be spiro ring or 
bridged cyclic compound. The number of the constructive 
atom(s) of cyclic amino group are not limited, but for 
example, monocyclic group have 3 to 8-membered rings and 
bicyclic have 7 to 11-membered rings. 

Example of such cyclic amino group may include satu- 
rated or unsaturated monocyclic group which contain one 
nitrogen atom as hetero atom(s) such as 1-azetidinyl, pyr- 
rolidine, 2-pyrroline-l-yl, 1-pyrrolyl, piperidino, 1,4-dihy- 
dropyrizine-l-yl, 1,2,5,6-tetrahydropyrizine-l-yl, homopip- 
eridino and the like, saturated or unsaturated monocyclic 
group which contain more than two nitrogen atom(s) as 
hetero atom(s) such as 1-imidazolidinyl, 1-imidazolyl, 
1-pyrazolyl, 1-triazolyl, 1-tetrazolyl, 1-piperazinyl, 1-ho- 
mopiperazinyl, 1,2-dihydropyridazine-l-yl, 1 ,2-dihydropy- 
rimidine-l-yl, perhydropyrimidine-l-yl, 1,4-diazacyclo 
heptane- 1-yl, saturated or unsaturated monocyclic group 
which contain 1 to 2 oxygen atom(s) and 1 to 3 nitrogen 
atom(s) as hetero atom(s) such as oxazolidine-3-yl, 2,3- 
dihydroisooxazole-2-yl, morpholino, saturated or unsatur- 
ated monocyclic group which contain 1 to 2 sulfur atom(s) 
and 1 to 3 nitrogen atom(s) as hetero atom(s) such as 
thiazolidine-3-yl, isothiazoline-2-yl, thiomorpholino, con- 
densed polycyclic group such as indole- 1-yl, 1,2-dihy- 
drobenzimidazole- 1-yl, perhydropy rrolo[ 1 ,2-a]pyrazine-2- 
yl, spirocyclic group such as 2-azaspiro[4,5]decane-2-yl, 
bridged cyclic heterocyclic group such as 7-azabicyclo[2,2, 
l]heptane-7-yl, and the like. 

Said lower alkoxy, lower alkyl, amino, cyclic amino 
group and the like may have suitable substutuent(s), such as 
lower alkylamino which is mono- or di-substituted, lower 
alkenyl, aralkyl, aryl, hydroxy, hydroxy Tower alkyl, nitro, 
cyano, above mentioned cyclic amino, above mentioned 
lower alkoxy, lower alkoxy lower alkyl, halogen, halo lower 
alkyl, amino, protected amino, amino lower alkyl, protected 
amino lower alky, cyclo lower alkylamino, and the like. 

The numbers of these substituent(s) are not limited, 
preferably 1 to 4, and the substituent(s) may be the same or 
not the same. Also two of the same or not the same 
substituent(s) may substitute the same atom(s) on cyclic 
amino group. 
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"Mono- or di-lower alkylamino group" may include 
amino group which has the group of one or two lower alkyl 
(e.g. methyl, ethyl, isopropyl, tert-butyl, tert-pentyl, etc. ), 
preferably methylamino, ethylamino, dimethylamino, 
diethylamino, di-n-propylamino, diisopropylamino, dibuty- 5 
lamino, etc. 

"Lower alkenyl group" may include vinyl, allyl, isopro- 
penyl, and the like. "Aralkyl group" may include benzyl, 

1- phenylethyl, and the like. 

"Aryl group" may include phenyl, naphthyl, and the like. 

"Hydroxy lower alkyl group, alkoxy lower alkyl group, 
halo lower alkyl group, amino lower alkyl group, protected 
amino lower alkyl group" means that optional carbon 
atom(s) of above mentioned lower alkyl has each hydroxy, 
alkoxy, halogen, amino, protected amino. 

"Amino protecting group", may include acyl such as 15 
lower alkanoyl (e.g. formyl, acetyl, propionyl, pivaloyl, 
hexanoyl, etc.), mono- (or di- or tri-) halo (lower) alkanoyl 
group (e.g. chloroacetyl, bromoacetyl, dichloroacetyl, trif- 
luoroacetyl, etc.), lower alkoxycarbonyl group, (e.g. meth- 
oxycarbonyl, ethoxycarbonyl, propoxycarbonyl, tert-bu- 20 
toxycarbonyl, tert-pentyloxycarbonyl, hexyloxycarbonyl, 
etc.), carbamoyl group, aroyl group (e.g. benzoyl, toluoyl, 
naphthoyl, etc.), ar (lower) alkanoyl group (e.g. pheny- 
lacetyl, phenylpropionyl, etc.), aryloxycarbonyl group (e.g. 
phenoxycarbonyl, naphthyloxycarbonyl, etc.), aryloxy 25 
(lower) alkanoyl group (e.g. phenoxyacetyl, phenoxypropio- 
nyl, etc.), arylglyoxyloyl group, (e.g. phenylglyoxyloyl, 
naphthylglyoxyloyl, etc.), ar (lower) alkoxycarbonyl group 
which may have suitable subsutuent(s), (e.g. benzyloxycar- 
bonyl, phenethyloxycarbonyl, p-nitrobenzyloxycarbonyl, 30 
etc.), ar (lower) alkylidene group which are substituted or 
not substituted (e.g. benzylidene, hydroxybenzylidene etc.), 
ar (lower)alkyl group such as mono- (or di- or tri-) phenyl 
(lower) alkyl (e.g. benzyl, phenethyl, benzhydryl, trityl, etc.) 
and the like. 35 

Above mentioned amino protective group contain the 
protective group which have the function to temporarily 
protect amino group which is often used in the field of amino 
acid and peptide chemistry. 

Suitable "benzyl group which has lower alkoxy" may 40 
include lower alkoxy substituted benzyl such as 4-methoxy- 
benzyl, 2,4-dimethoxybenzyl, 3,4-dimethoxybenzyl, 3,4,5- 
trimethoxybenzyl, 2,3,4-trimethoxybenzyl, 2-ethoxybenzyl, 
4-hexyloxybenzyl, etc. 

Suitable "benzyl group which has halogen" may include 45 
halogen substituted benzyl such as 2-fluorobenzyl, 3-fluo- 
robenzyl, 4-fluorobenzyl, 2-chlorobenzyl, 4-chlorobenzyl, 
2,4-dichlorobenzyl, 3,4-dichlorobenzyl, 2,6-dichlorobenzyl, 

2- bromobenzyl, 2-bromo-4-chlorobenzyl, etc. 

Suitable "benzyl group which has lower alkyl" may 50 
include lower alkyl substituted benzyl such as 4-methylben- 
zyl, 4-ethylbenzyl, 4-propylbenzyl, 4-isopropylbenzyl, 
4-butylbenzyl, 4-isobutylbenzyl, 4-tert-butylbenzyl, 4-pen- 
tylbenzyl, 4-hexylbenzyl, 2,3-dimethylbenzyl, 2,6-dimeth- 
ylbenzyl, 3,4-dimethylbenzyl, 2,4,6- trimethylbenzyl, etc. 55 

Suitable example of phenyl group which have such sub- 
stituent(s) may include lower alkoxy substituted phenyl 
group (e.g. 4-methoxyphenyl, 3,4-dimethoxyphenyl, 3,4,5- 
trimethoxyphenyl, 2,3,4-trimethoxyphenyl, 2-ethoxy phenyl, 
4-hexyloxyphenyl, etc.), halogen substituted phenyl (e.g. 60 
2-chlorophenyl, 4-chlorophenyl, 2,4-dichlorophenyl, 3,4- 
dichlorophenyl, 2,6-dichlorophenyl, 2-bromophenyl, 

2- bromo-4-cMorophenyl, 4-fluorophenyl, 2,4-difluorophe- 
nyl etc.), hydroxy substituted phenyl (e.g. 2-hydroxyphenyl, 

3- hydroxyphenyl, 4-hydroxy phenyl, etc.), lower alkoxy- 65 
and hydroxy-substituted phenyl (e.g. 2-(hydroxymethoxy) 
phenyl, etc.). 



Suitable example of benzyl group which have such sub- 
stituent(s) may include lower alkoxy substituted benzyl (e.g. 
4-methoxybenzyl, 3,4-dimethoxybenzyl, 3,4,5-trimethoxy- 
benzyl, 2,3,4-trimethoxybenzyl, 2-ethoxybenzyl, 4-hexy- 
loxybenzyl, etc.), halogen substituted benzyl (e.g. 2-chlo- 
robenzyl, 4-chlorobenzyl, 2,4-dichlorobenzyl, 3,4- 
dichlorobenzyl, 2,6-dichlorobenzyl, 2bromobenzyl, 
2-bromo-4-chlorobenzyl, etc.), hydroxy substituted benzyl 
(e.g. 2-hydroxybenzyl, 3-hydroxybenzyl, 4-hydroxy benzyl, 
etc.), lower alkoxy and hydroxy substituted benzyl (e.g. 
2-(hydroxymethoxy) benzyl, etc.) 

More preferable example of "cyclic amino group which 
may have substituent(s)" may include pyrrolidino, mor- 
pholino, 1-piperazino, 4-methylpiperazino, piperidino and 
the like. 

The processes for preparing the object compound (I) are 
explained in detail in the following. 
Process 1 

The object compound (I) or a salt thereof can be prepared 
by subjecting the compound (II) or its reactive derivative at 
the amino group or carboxy group or a salt thereof to 
cyclization reaction. 

The starting compound (II), its reactive derivative or a salt 
thereof is new and such compounds can be prepared by the 
methods described in Preparation mentioned below or in 
substantially the same manner. 

Suitable reactive derivative at the amino group of the 
compound (II) may include SchifFs base type imino or its 
tautomeric enamine type isomer formed by the reaction of 
the compound (II) with a carbonyl compound such as 
aldehyde, ketone or the like; a silyl derivative formed by the 
reaction of the compound (II) with a silyl compound such as 
bis(trimethylsilyl)acetamide, mono(trimethylsilyl)aceta- 
mide, bis(trimethylsilyl)urea or the like; a derivative formed 
by reaction of the compound (II) with phosphorus trichloride 
or phosgene, and the like. 

Suitable reactive derivative at the carboxy group of the 
compound (II) may include an acid halide, an acid anhy- 
dride, an activated amide, an activated ester, and the like. 
Suitable examples of the reactive derivatives may be an acid 
chloride; an acid azide; a mixed acid anhydride within acid 
such as a aliphatic carboxylic acid [e.g. acetic acid, propi- 
onic acid, burytic acid, trichloroacetic acid, etc.] or aromatic 
carboxylic acid [e.g. benzoic acid, etc.]; a symmetrical acid 
anhydride, and the like. These reactive derivatives can 
optionally be selected from them according to the kind of the 
compound (II) to be used. The reaction is usually carried out 
in the usual method which is used in cyclization reaction, 
under heating or in the presence of a conventional condens- 
ing agent. When R in the compound (II) is amino protective 
group, the elimination of the amino protective group is 
carried out previous to ring cyclization reaction. 

Suitable condensing agent may include carbodiimide or a 
salt thereof [e.g. N,N'-dicyclohexylcarbodiimide, N-cyclo- 
hexyl-N'-morpholinoethylcarbodiimide, N-cyclohexyl-N'- 
(4-di ethy laminocy clohexy l)carbodiimide, N-ethyl-N'-(3 - 
dimethylaminopropyl)carbodiimide or hydrochloride 
thereof, diphenyl phosphoryl azide, diethyl phosphorocya- 
nidate, bis(2-oxo-3-oxazolidinyl)phosphinic chloride, etc.]; 
N,N'-carbonyldiimidazole, N,N 1 -carbonylbis-(2-methylimi- 
dazole); keteneimine compound(e.g. pentamethyleneketene- 
N-cyclohexylimine; diphenylketene-N-cyclohexylimine; 
ethoxy acetylene; 1 -alkoxy- 1-chloroethylen; ethyl polyphos- 
phate; isopropyl polyphosphate; phosphorus oxychloride; 
phosphorus trichloride; thionyl chloride; oxalyl chloride; 
combining triphenylphosphine, and carbon tetrachloride or 
siazen carboxylate; 2-ethyl-7-hydroxybenzisoxazolium salt; 
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2-ethyl-5-(m-sulfophenyl)isoxazolium hydroxide intramo- 
lecular salt; l-(p-chlorobenzenesulfonyloxy)-6-chloro-lH- 
benzotriazole; 1-hydroxybenzotriazol; so-called Vilsmeier 
reagent prepared by the reaction of N,N-dimethylformamide 
with thionyl chloride, phosgene, trichloromethyl chlorofor- 5 
mate, phosphorus oxychloride, etc.; or the like. 

The reaction in the presence of conventional condensing 
agent may be carried out in an organic solvent such as 
dichloromethane, methanol, ethanol, propanol, acetonitrile, 
pyridine, N,N-diethylformamide, 4-methyl-2-pentanone, 10 
tetrahydrofuran, benzene, toluene, xylene, etc. or any other 
solvent mixture which does not adversely influence the 
reaction. 

The reaction temperature is not critical and the reaction is 
usually carried out under cooling to heating. Further, ring 15 
cyclization reaction under heating can be carried out to heat 
under boiling point in the solvent which is used in an organic 
solvent as above. 
Process 2 

The compound (la) or a salt thereof can be prepared by 20 
subjecting the compound (EI) or a salt thereof to nitration 
reaction. 

The starting compounds (III) contain known compounds 
(Japanese Kokai Tokkyo Koho No. 3-35796) and novel 
compounds. The novel compounds can be prepared by the 25 
procedures described in Preparations and Examples men- 
tioned later or in substantially the same manner. 

This reaction is carried out by reacting the compound (HI) 
or a salt thereof with nitration agent (e.g. nitric acid, etc.). 

The reaction can usually be carried out in a conventional 30 
solvent such as dichloromethane which does not adversely 
influence the reaction. 

The reaction temperature is not critical and the reaction is 
usually carried out under cooling to heating. 

This reaction can be carried out in substantially the same 35 
manner as Example 7 mentioned later. 
Process 3 

The object compound (lb) or a salt thereof can be pre- 
pared by subjecting the compound (la) or a salt thereof to the 
reduction reaction. 40 

This reaction can be carried out in a conventional manner 
for reducing: nitro to amino, and it may include chemical 
reduction and catalytic reduction. 

Suitable reducing agents to be used in chemical reduction 
are a combination of metal [e.g. tin, zinc, iron, etc.] or 45 
metallic compound [e.g. chromium chloride, chromium 
acetate, etc.] and an organic or inorganic acid [e.g. formic 
acid, acetic acid, propionic acid, trifluoroacetic acid, p-tolu- 
enesulfonic acid, hydrochloric acid, hydrobromic acid, etc.]. 

Suitable catalysts to be used in catalytic reduction are 50 
conventional ones such as platinum catalysts [e.g. platinum 
plate, spongy platinum, platinum black, colloidal platinum, 
platinum oxide, platinum wire, etc.], palladium catalysts 
[e.g. spongy palladium, palladium black, palladium oxide, 
palladium on carbon, colloidal palladium, palladium on 55 
barium sulfate, palladium on barium carbonate, etc.], nickel 
catalysts [e.g. reduced nickel, nickel oxide, Raney nickel, 
etc.], cobalt catalysts [e.g. reduced cobalt, Raney cobalt, 
etc.], iron catalysts [e.g. reduced iron, Raney iron etc.], 
copper catalysts [e.g. reduced copper, Raney copper, Ullman 60 
copper, etc.] and the like. 

The reduction is usually carried out in a conventional 
solvent which does not adversely influence the reaction such 
as water, methanol, ethanol, propanol, N,N-dimethylforma- 
mide, or a mixture thereof. Additionally, in case that the 65 
above-mentioned acid to be used in chemical reduction are 
in liquid, they can also be used as a solvent. Further, a 



suitable solvent to be used in catalytic reduction may be the 
above-mentioned solvent, and other conventional solvent 
such as diethyl ether, dioxane, tetrahydrofuran, etc., or a 
mixture thereof. 

The reaction temperature of this reduction is not critical 
and the reaction is usually carried out under cooling to 
warming. 
Process 4 

The object compound (Ic) or a salt thereof can be prepared 
by subjecting the isolated or not isolated the compound (lb) 
or a salt thereof, which is obtained by the Process 3, to 
alkylation reaction. This reaction can be carried out by 
combining aldehyde and reduction agent or alkylhalide and 
base. Suitable reduction agents are metallic hydride complex 
compound, [e.g. sodium borohydride, sodium cyanoboro- 
hydride, potassium borohydride, bis(2-methoxyethoxy) alu- 
minium hydride, etc.], a combination of hydrogen, formic 
acid, or ammonium formate, and palladium catalysts [e.g. 
palladium on carbon, palladium hydroxide on carbon, pal- 
ladium black, etc.]. 

Suitable base may include an inorganic base such as 
sodium bicarbonate, potassium carbonate, etc., or an organic 
base such as pyridine, triethylamine, etc. The reaction is 
usually carried out in a conventional solvent which does not 
adversely influence the reaction. The reaction which is 
combined by aldehyde and reduction agents can be carried 
out in substantially the same manner as Preparation 23 or 
Example 8 mentioned later, and the reaction which is 
combined by an alkyl halide and a base can be carried out 
in substantially the same manner as Preparation 41 men- 
tioned later. 

The reaction which is combined by the compound con- 
taining two aldehydes and reduction agents can be carried 
out in substantially the same manner as Example 3 1 men- 
tioned later. 
Process 5 

The object compound (Id) or a salt thereof can be pre- 
pared by subjecting the isolated or not isolated compound 
(lb) or a salt thereof, which is obtained by the Process 3, to 
mono alkylation reaction followed by intramolecular alky- 
lation reaction. The reaction can be carried out by combining 
a compound, which has two aldehydes in the molecule, and 
reduction agents or by combining a compound, which has 
two halogens and a base. 
Process 6 

The object compound (Ie) or a salt thereof can be prepared 
by subjecting the isolated or not isolated object compound 
(lb) or a salt thereof, which is obtained by the Process 3, to 
hydroxylation reaction by diazotization reaction followed by 
decomposition of diazonium salt. This reaction can be 
carried out by reacting the compound (lb) or a salt thereof 
with sodium nitrite in the presence of an inorganic or an 
organic acid and decomposing a growing diazonium salt in 
water or an organic acid under the room temperature to 
heating, carrying out hydrolysis if necessary. It is possible to 
prepare the compound (Ie) or a salt thereof by transforming 
the amino group of the compound (lb) or a salt thereof into 
a hydroxy] group. Suitable acid may include an inorganic 
acid [e.g. sulfuric acid, hydrochloric acid, borofluoric acid, 
etc.], and an organic acid [e.g. acetic acid, trifluoroacetic 
acid, etc.]. 
Process 7 

The object compound (If) or a salt thereof can be prepared 
by subjecting the compound (Ie) or a salt, which is obtained 
by the Process 6, thereof to alkylation reaction. This reaction 
can be prepared by combining a alkylhalide and a base. 

The reaction can be carried out substantially in the same 
manner as the later mentioned Example 15 and Example 16. 
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Suitable base may include an inorganic base [e.g. sodium 
bicarbonate, potassium carbonate, etc. and an organic base 
[e.g. pyridine, triethyl amine, etc.]. 

The compound or its salt of the present invention has 
excellent parasiticidal activities as an anthelmintic agent for 5 
animals and human bodies. It is effective to nematodes 
which are infected particularly to the domestic animals, 
domestic fowls or pets such as pigs, sheep, goats, cattle, 
horses, dogs, cats, and chickens. 

Haemonchus genus, Trichostrongylus genus, Ostertagia 10 
genus, Nematodirus genus, Cooperia genus, Ascaris genus, 
Bunostomum genus, Oesophagostomum genus, Chabertia 
genus, Trichuris genus, Strongylus genus, Trichonema 
genus, Dictyocaulus genus, Capillaria genus, Heterakis 
genus, Toxocara genus, Ascaridia genus, Oxyuris genus, 15 
Ancylostoma genus, Uncinaria genus, Toxascaris genus, 
Parascaris genus, Nippostrongylus genus, Metastrongylus 
genus, Hyostrongylus genus, Strongyloides genus, Cyathos- 
tomum genus. 

The parasiticidal activities are pointed out in some kind of 20 
Nematodirus genus, Cooperia genus, and Oesophagosto- 
mum genus which attack the intestinal tract, however, just 
Haemonchus genus and Ostertagia genus are parasitic on the 
stomach, and parasites of Dictyocaulus genus are found in 
lungs. 25 

The parasites of Filariidae or Setariidae activities are 
found in heart and blood vessels, hypodermis, or lymphatic 
vessel or any other organisms or organs. 

It is also effective to parasites which infect human beings. 
The most common parasites in the alimentary canal of 30 
human beings are as follows: 

Ancylostoma genus, Necator genus, Ascaris genus, 
Strongyloides genus, Hchinell genus, Capillaria genus, Tri- 
churis genus, and Enterobius genus. 

It is also active for other medically important parasites, 35 
which is found in the blood or other organisms or organs out 
side of the alimentary canal, such as Wuchereria genus, 
Brugia genus, Onchocerca genus and Loa genus in Filari- 
idae, as well as parasites such as Dracunlus genus in 
Dracunculidae. It is also active for parasites such as Strongy- 40 
loides genus and Trichinella genus in the intestinal tract in 
a particular conditioned parasitism out side of intestinal 
tract. 



Test 
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Test 1 

(1) Test Compounds 

The compounds which are illustrated in Example 1, 
Example 3, Example 4, Example 5, Example 10, Example 50 
17, Example 23, Example 24, Example 25, and Example 29. 

(2) Test 

The effect of parasiticides was examined with the rats 
which was infected by nematodes which are parasitic on 
rats, Nippostrongylus brasilienses, 55 

Wistar strain rats (female 6 weeks old, 120-130 g weight) 
were sacrificed by infecting them and giving them subcu- 
taneous injections of 3000 infective larvae per rat. 

Test compound of 50 mg was dissolved in 0.25 ml 
dimethylsulfoxide, 0.5% methylcellulose solution was so 
added, and liquid volume was adjusted to be prescribed 
volume of 100, 10, 5, 2.5, 1.25, 1.0, 0.63, 0.32 mg/kg to 
utilize. After they were infected, on each 7th, 8th, and 9th 
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day, the test compound was administered orally with above 
concentration. On the 1 1th day, the rat was dissected and the 
numbers of parasites in the small intestines were measured. 

The given measurement was based to calculate the reduc- 
tion rate from the percentage of the numbers of the parasites 
of unadministered rats (control). The result of it is shown in 
the 

Test 2 

The reduction rate was calculated in a similar manner as 
Test 1 except when the test compound was subcutaneously 
administered to the rats instead of oral administration as in 
Test 1. The result of that is shown in the Table 2. 
Test 3 

For 1 rat, the 5000 infective larvae of Strongyloides 
venezuelensis were infected percutaneously to one group (2 
rats) of 8 weeks old Mongolian gerbils. On the 10th day after 
they were infected, the suspended test compound was orally 
administered once with the amount of established adminis- 
tration. The effect was judged according to the amount of the 
eggs in the feces or the numbers of worms in the intestinal 
tract. The measurement of the numbers of the eggs were 
taken from O ring method, and the numbers of the eggs 
(EPG) in 1 g of feces were counted on the day before, on the 
day, and on the 1st, 2nd, 3rd, and 4th day after the admin- 
istration. The numbers of the parasites were measured by 
dissecting Mongolian gerbils the 4th day after the adminis- 
tration (on the 14th day after infection). The method of 
measurement was followed by releasing the parasites, which 
live in the small intestines, into saline solution over night, 
and the released parasites were set to be as numbers of 
worms recovered. 

The result (the mean number of each group) is shown in 
the Table 3. 
Test Results 

TABLE 1 



Test Compounds 


Minimum Amount of Administration 
indicated by more than 95% of 
Reduction Rate 


PF1022 (Japanese Patent 


10 mg/kg 


Application 3 - 35796) 




Example - 1 


2.5 mg/kg 


Example - 3 


1.25 mg/kg 


Example - 4 


2.5 mg/kg 


Example - S 


0.63 mg/kg 


Example - 10 


2.5 mg/kg 


Example - 17 


2.5 mg/kg 


Example - 23 


5 mg/kg 


Example - 24 


5 mg/kg 


Example - 25 


5 mg/kg 


Example - 29 


. 5 mg/kg 



TABLE 2 



Test Compounds 



Minimum Amount of Administration 
indicated by more than 95% of 
Reduction Rate 



PF1022 (Japanese Patent 
Application 3 - 35796) 



Example 
Example 
Example 
Example 



1 
3 
5 
12 



>100 mg/kg 

10 mg/kg 
5 mg/kg 
1.25 mg/kg 
50 mg/kg 
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TABLE 3 



Change in Numbers of 
Parasites' Number 



Numbers 
of the 



Test 

Compounds 


Dose 






of Eggs in Feces (EPG/100) 




Worms 
recovered 


-2 


0* 


1 


2 


3 


4 


Unadntinist 




574 


1240 


1725 


2343 


1533 


1505 


3005 


ered 


















control 


















PF1022 


20 mg/ 


332 


1615 


581 


1563 


935 


1005 


3088 




kg 
















Example - 


5 mg/ 


455 


1890 


701 


0 


0 


0 


0 


5 


kg 
















Example - 


2.5 mg/ 


838 


1665 


452 


0 


0 


0 


0 


5 


kg 
















Example - 


1.25 


551 


2800 


536 


0 


0 


30 


8 


5 


mg/ 



































20 



25 



30 



35 



40 



♦stands for the starting day of administration. 

When the compound of the present invention are used for 
animals and human being as an anthelmintic agent, it can be 
administered orally as a liquid drink. The liquid drink is 
usually suspended agent such as bentonite, and wetting 
agent, or other excipients with non-toxic solution, or solu- 
tion made of water, suspension, or dispersed solution, and 
generally it comprises liquid drinks or antifoaming agent. 
The prescription of a liquid drink contains generally acti- 
vated compound for 0.01-0.5 weight %, preferably 0.0-0.1 
weight %. When it is preferably administered orally as a 
dried solid single dose, capsules, pills, or tablets, which 
comprise the desired amount of activated compounds are 
usually used. These forms of dosage are prepared by homo- 
geneous admixtures of diluent, filler, disintegrator and/or 
excipient agents such as dextrine, lactose, talc, magnesium 
stearate, vegetable rubber, etc. 

The usage of such single dose prescription can be varied 
broadly by kind of hosts, or kind of parasites, or weight of 
hosts which are to be treated and referring to the weight and 
containing quantity of anthelmintics. 

When it is administered in animal feed, it is used as to 
disperse homogeneously, or as top dressing, or in the form 
of pellet. To achieve preferable effect of antiparasites, the 
activated compound -of 0.0001-2% is usually contained in 
feed. 

The dosage which was dissolved or dispersed in liquid 
carrier excipients can be administered to animals parenter- 
ally by giving them injections in the anterior stomach, 
muscle, tachea, or under the skin. The activated compound 
is mixed with suitable vegetable oil such as peanut oil or 
cottonseed oil for parenteral administration. These prescrip- 
tions generally contain the activated compound of 0.05-50 
weight %. It can also be administered locally by mixing in 
a suitable carrier such as dimethyl sulfoxide or hydrocarbon 
solvent. The prepared solvents can be used directly on the 
exterior of animals by sprays or direct injections. 

The most suitable usage amount of the activated com- 
pound to achieve the most effective result depends on the 
kind of animals, which are to be treated, and type of parasital 
infection and its stage. It can be achieved by oral adminis- 
tration of the activated compound 0.01-100 mg, preferably 
0.5-50.0 mg, per kg of the treated animal. Such dosage 
amount is given in a relatively short term of 1-5 days at once 
or separately. 

The Preparations and Examples of the present invention 
are shown in the following. 
Preparation 1 

Boc-Tyr (Me)-OH (5. 1 g), was dissolved in 4N-hydrogen 
chloride in dioxane (87.5 ml) and stirred under ice-cooling 
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55 
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for 2 hours. After dioxane was evaporated in vacuo, the 
residue was dissolved in 6N-hydrochloric acid aqueous 
solution (45 ml) and at 0° C, sodium nitrite (1.9 g) was 
added by portions. After stirring for 4 hours, the reaction 
solution was extracted with ether (100 mlx3). After washing 
ether layer by saturated brine, the extract was dried over 
calcium chloride and the solvent was evaporated in vacuo. 
To the residue, benzene (30 ml), benzyl alcohol (3.4 ml) and 
p-toluenesulfonic acid mono hydrate (0.22 g) were added 
and heated under reflux for 3 hours by using Dean Stark 
apparatus. After cooling down to the room temperature, the 
crude product, which was gained by evaporating the solvent, 
was purified by silica gel chromatography (eluting with 
ethyl acetate: hexane=l:10, v/v). The fractions containing 
the desired product were combined and evaporated in vacuo 
to obtain benzyl (S)-2-chloro-3-(4-methoxyphenyl) propi- 
onate (1.79 g). 

NMR (CDC1 3 , 5): 3.12 (dd,lH), 3.29 (dd,lH), 3.78 
( S ,3H), 4.44 (t, 1H), 5.07-5.25 (m,2H), 6.77-7.36 (m,9H). 
Preparation 2 

To a solution of Boc-MeLeu-OH (1,37 g) in methanol (30 
ml) and water (10 ml) was added 20% aqueous cesium 
carbonate solution to be pH7.0. After the solvent was 
evaporated in vacuo, azeotroped three times by toluene (10 
ml). The residue was dissolved in dimethylformamide (20 
ml), under ice-cooling, benzyl (S)-2-chloro-3-(4-methox- 
yphenyl) propionate (1.79) was added and stirred at room 
temperature for 24 hours. The reaction solution was poured 
into water (150 ml), extracted with ether (100 mlx3), washed 
with saturated brine, and dried over anhydrous magnesium 
sulfate. The solvent was evaporated in vacuo, the resultant 
crude product was purified by silica gel chromatography, 
and eluted with mixture of ethyl acetate and hexane (1:8, 
v/v). The fractions containing the desired product were 
combined and evaporated in vacuo to obtain Boc-MeLeu- 
D-p-MeOPhLac-OBzl (1.59 g). 

NMR (CDC1 3 ,5): 0.90 (d,6H), 1.41 (s) and 1.49 (s) (9H), 
1.40-1.58 (m, 3H), 2.62-2.67 (m,3H), 3.06-3.15 (m,2H), 
3.77 (s,3H), 4.68-4.80 (m) and, 4.97-5.29 (m) (4H) f 6.78 
(d,2H), 7.06 (d,2H), 7.26-7.36 (m,5H). 

Preparation 3 

To a solution of Boc-MeLeu-D-p-MeOPhLac-OBzl (1.36 
g) in methanol (15 ml) was added 10% palladium on carbon 
(0.4 g), and hydrogenated at atmospheric pressure of hydro- 
gen gas for 45 minutes at ambient temperature. The catalyst 
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was filtered off, the solvent was evaporated to give Boc- 
MeLeu-D-p-MeOPhLac-OH (1.08 g). 

NMR (CDC1 3 ,8): 0.89-0.95 (m,6H), 1.44 (s,9H), 
1.44-1.79 (m,3H), 2.66-2.82 (m,3H), 3.01-3.20 (m,2H), 
3.79 (s,3H), 4.40-4.75 (m,lH),5. 15-5.38 (m,lH), 6.82 5 
(d,2H), 7.14 (d,2H). 
Preparation 4 

Boc-MeLeu-D-Lac-OBzl (1.04 g) was dissolved in 
4N-hydrogen chloride in dioxane (12.5 ml), under ice- 
cooling stirred for 3 hours. After the solvent was evaporated 10 
in vacuo, azeotroped twice by toluene (10 ml) to give 
H-MeLeu-D-Lac-OBzl.HCl (Ig). 

NMR (CDC1 3 , 6): 0.94-1.00 (m,6H), 1.59 (d,3H), 
1.78-2.13 (m,3H), 2.62-2.75 (m,3H), 3.78-3.85 (m,lH), 
5.09-5.29 (m,3H), 7.25-7.43 (m,5H), 9.8O-10.00 (m.lH), 15 
10.30-10.55 (m,lH). 
Preparation 5 

To the mixture of Boc-MeLeu-D-pMeOPhLac-OH (Ig), 
H-MeLeu-D-Lac-OBzl.HCl (1 g) in dichloromethane (20 
ml) and triethylamine (15 ml) was added bis(2-oxo-3- 20 
oxazolidinyl) phosphinic chloride (0.98 g), and was stirred 
for 13 hours. The water (50 ml) was added to the mixture 
and it was extracted with ethyl acetate (50 mlx3). After it 
was washed with saturated brine, it was dried over anhy- 
drous sodium sulfate. The solvent was evaporated in vacuo, 25 
the resultant crude product was purified by silica gel chro- 
matography, and eluted with mixture of ethyl acetate and 
hexane (1:3, v/v). The fractions containing the desired 
product were combined and evaporated in vacuo to obtain 
Boc-MeLeu-D-p-MeOPhLac-MeLeu-D-Lac-OBzl (1.59 g). 30 

NMR (CDC1 3 ,6): 0.80-0.99 (m,12H), 1.42-1.80 
(m,18H),2.66-3.04 (m,8H), 3.78 (s,3H), 4.64-5.43 (m,6H), 
6.81 (d,2H), 7.12-7.39 (m,7H). 
Preparation 6 

Boc-MeLeu-D-p-MeOPhLac-MeLeu-D-Lac-OBzl was 35 
used instead of Boc-MeLeu-D-p-MeOPhLac-OBzL Except 
above matter, Boc-MeLeu-D-p-MeOPhLac-MeLeu-D-Lac- 
OH (0.67 g) was obtained according to a similar manner to 
that of 

Preparation 3. 40 

NMR (CDCl 3 ,6): 0.82-0.94 (m,12H), 1.46 (s,9H), 
1.40-1.80 (m,9H), 2.67-3.29 (m f 8H), 3.77 (s t 3H), 
4.83-5.71 (m,4H), 6.80 (d,2H), 7.15 (d f 2H). 
Preparation 7 

Boc-MeLeu-D-p-MeOPhLac-MeLeu-D-Lac-OBzl (0.75 45 
g) was dissolved in 4N-hydrogen chloride in ethyl acetate 
(5.25 ml), and it was stirred under ice-cooling for three 
hours. After the solvent was evaporated in vacuo, it was 
azeotroped twice by toluene (10 ml) to give H-MeLeu-D- 
p-MeOPhLac-MeLeu-D-Lac-OBzl.HCl (0.74 g). 50 

NMR (CDC1 3 ,6): 0.77-1.00 (m,12H), 1.21-1.98 (m,9H), 
2.61-3.10 (m,8H),3.77 (s,3H), 3.62-3.82 (m,lH), 5.04^5.55 
(m,6H), 6.83 (d,2H). 7.12-7.34 (m,7H), 9.30-9.50 (m,lH), 
10.40-10.59 (m.lH). 

Preparation 8 55 

Boc-MeLeu-D-p-MeOPhLac-MeLeu-D-Lac-OH (0.67 g) 
was used instead of Boc-MeLeu-D-p-MeOPhLac-OH. 
H-MeLeu-D-p-MeOPhLac-MeLeu-D-Lac-OBzl.HCl (0.74 
g) was used instead of H-MeLeu-D-Lac-OBzl.HCl. Except 
above matter, Boc-MeLeu-D-p-MeOPhLac-MeLeu-D-Lac- 60 
MeLeu-D-p-MeOPhLac-MeLeu-D-Lac-OBzl (0.94 g) was 
obtained according to a similar manner to that of Preparation 
5. 

NMR (CDC1 3 ,5): 0.80-0.99 (m,24H), 1.10-1.70 
(m,2.7H), 2.65-3.10 (m,16H), 3.77 (s,6H), 4.61-5.49 65 
(m,10H), 6.78-6.85 (m,4H), 7,12-7.40 (m,9H). 
Preparation 9 



18 

Boc-MeLeu-D-p-MeOPhLac-MeLeu-D-Lac-MeLeu-D- 
p-MeOPhLac-MeLeu-D-Lac-OBzl (0.92 g) was used 
instead of Boc-MeLeu-D-p-MeOPhLac-OBzl. Except above 
matter, Boc-MeLeu-D-p-MeOPhLac-MeLeu-D-Lac-Me- 
Leu-D-pMeOPhLac-MeLeu-D-Lac-OH (0.89 g) was 
obtained according to a similar manner to that of Preparation 
3. 

NMR (CDC1 3 ,5): 0.79-0.99 (m,24H), 1.10-1.80 
(m,2.7H), 2.65-3.10 (m,16H),3.77 (s,6H), 4.60-5.65 
(m,8H), 6.78-6.90 (m,4H),7. 13-7.25 (m,4H). 
Preparation 10 

To a solution of Boc-MeLeu-D-p-MeOPhLac-MeLeu-D- 
Lac-MeLeu-D-p-MeOPhLac-MeLeu-D-Lac-OH (0.89 g) 
and pentafluorophenol (0.14 g) in dichloromethane (10 ml) 
were added under ice-cooling, l-ethyl-3-(3-dimethylamino- 
propyl) carbodiimide-hydrochloride (0.22 g), and stirred for 
3 hours. The solvent was evaporated in vacuo, the resultant 
crude product was purified by silica gel chromatography, 
and eluted with mixture of ethyl acetate and hexane (1:1, 
v/v). The fractions containing the desired product were 
combined and evaporated in vacuo to obtain Boc-MeLeu- 
D-p-MeOPhLac-MeLeu-D-Lac-MeLeu-D-pMeOPhLac- 
MeLeu-D-Lac-OC 6 F 5 (0.8 g). 

NMR (CDC1 3 ,5): 0.8O-0.99 (m,24H), 1.10-1.80 
(m,2.7H), 2.65-3.18 (m,16H),3.77 (s,6H), 4.60-5.55 
(m,8H), 6.78-6.90 (m,4H), 7.10-7.22 (m,4H). 
Preparation 11 

To a solution of H-D-Man-OH (1 g) and triethylamine 
(0.92 ml) in ethyl acetate (50 ml) was added phenacyl 
bromide (1.31 g) under ice-cooling. After the mixture was 
stirred for 48 hours at room temperature, the . reaction 
mixture was poured into water and was extracted with ethyl 
acetate (50 mlx3). After the extract was dried over anhy- 
drous magnesium sulfate, it was concentrated in vacuo to 
give H-D-Man-OPac (1.7 g). 

NMR (CDC1 3 ,5): 5.30 (d,lH), 5.41 (s,lH), 5.47 (d,lH), 
7.31-7.88 (m,10H). 
Preparation 12 

To a solution of Boc-MeLeu-OH (1.54 g), and H-D-Man- 
OPac (1.7 g) in methylene chloride (50 ml) were added 
dimethylaminopyridine (77mg) and l-ethyl-3-(3-dimethy- 
laminopropyl) carbodiimide.hydrochloride (1,32 g) under 
ice-cooling. The mixture was stirred for 3 hours ~succes-~ 
sively. After methylene chloride was evaporated in vacuo, 
ethyl acetate (200 ml) was added, and washed with water, 
the solution was dried over anhydrous magnesium sulfate. 
The solvent was evaporated in vacuo, the resultant crude 
product was purified by silica gel chromatography, and 
eluted with mixture of ethyl acetate and hexane (1:3, v/v). 
The fractions containing the desired product were combined 
and evaporated in vacuo to obtain Boc-MeLeu-D-Man- 
OPac (3 g). 

NMR (CDC1 3 ,5): 0.91-0.97 (m,6H), 1.39 (s) and 1.43 (s) 
(9H), 1.40- 1.86 (m,3H), 2.85 (s) and 2.88 (s) (3H), 
4.80-^.88 (m) and 5.04-5.12 (m) (1H), 5.29 (d,lH), 5.40 
(d,lH),6.11 (s) and 6.15 (s) (1H), 7.40-7.86 (m,10H). 
Preparation 13 

To 90% aqueous acetic acid (30 ml) of Boc-MeLeu-D- 
Man-OPac (3 g) was added zinc powder (3 g) and stirred for 
1 hour at room temperature. After filtering the zinc residue, 
the solvent was evaporated in vacuo. Ethyl acetate (200 ml) 
was added to the residue, and washed with 10% aqueous 
citric acid, water, and saturated brine. After drying over 
anhydrous magnesium sulfate. The solvent was evaporated 
in vacuo, the resultant crude product was purified by silica 
gel chromatography, and eluted with mixture of methylene 
chloride, ethanol and acetic acid (20:1:0.1, v/v). The frac- 
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tions containing the desired product were combined and 
evaporated in vacuo to obtain Boc-MeLeu-D-Man-OH (2.22 

g). 

NMR (CDC1 3 ,5): 0.91-0.97 (m,6H), 1.28 (s) and 1.44 (s) 
(9H),1.40-1.80 (m,3H), 2.86 (s,3H), 4.80-4.98 (m,lH), 5.95 5 
(S,1H), 7.39-7.50 (m,5H). 
Preparation 14 

Trichloroethyl (S)-2-chloropropionate (4.8 g) was used 
instead of benzyl (S)-2-chloro-3-(4-methoxyphenyl) propi- 
onate. Except above matter, Boc-MeLeu-D-Lac-OTce (7.98 10 
g) was obtained according to a similar manner to that of 
Preparation 2. 

NMR (CDC1 3 ,8): 0.93-0.98 (m,6H), 1.47 (s,9H), 1.59 
(d,3H), 1.50-1.78 (m,3H), 2.81 (s) and 2.84 (s) (3H), 
4.64-5.05 (m,3H), 5.19 (q,lH). 15 
Preparation 15 

Boc-MeLeu-D-Lac-OTce (2.7 g) was used instead of 
Boc-MeLeu-D-Lac-OBzl. Except above matter, H-MeLeu- 
D-Lac-OTce.HCl (2.45 g) was obtained according to a 
similar manner to that of Preparation 4. 20 

NMR (CDC1 3 ,5): 0.95-1.03 (m,6H), 1.68 (d,3H), 
1.80-2.16 (m,3H), 2.74-2.80 (m,3H), 3.80-3.99 (m,lH), 
4.67 (d,lH), 4.96 (d,lH), 5.32 (q,lH), 9.80-10.10 (m.lH), 
10.30-10.60 (m,lH). 

Preparation 16 25 

Boc-MeLeu-D-Man-OH (2.22 g) was used instead of 
Boc-MeLeu-D-p-MeOPhLac-OH. H-MeLeu-D-Lac-OTce- 
,HC1 (2.4 g) was used instead of H-MeLeu-D-Lac-OBzl- 
.HCL Except above matter, Boc-MeLeu-D-Man-MeLeu-D- 
Lac-OTce (3.33 g) was obtained according to a similar 30 
manner to that of Preparation 5. 

NMR (CDCI 3 ,S): 0.77-0.99 (m,12H), 1.35 (s,9H), 

1.26- 1.84 (m,9H), 2.79-2.98 (m,6H), 4.53-5.55 (m,5H), 
6.15-6.24 (m,lH), 7.39-7.46 (m,5H). 

Preparation 17 35 

Boc-MeLeu-D-Man-MeLeu-D-Lac-OTce (1.5 g) was 
used instead of Boc-MeLeu-D-Man-OPac. Except above 
matter, Boc-MeLeu-D-Man-MeLeu-D-Lac-OH (1.46 g) was 
obtained according to a similar manner to that of Preparation 
13. 40 

NMR (CDCl 3f 8): 0.79-O.99 (m,12H), 1.37 (s,9H), 
1.20-1.83 (m,9H), 2.79-2.96 (m,6H), 4.53-5.40 (m,3H), 
6.14-6.26 (m,lH), 7.39-7.44 (m,5H). 
Preparation 18 

Boc-MeLeu-D-Man-MeLeu-D-Lac-OTce (1.5 g) was 45 
used instead of Boc-MeLeu-D-p-MeOPhLac-MeLeu-D- 
Lac-OBzl. Except above matter, H-MeLeu-D-Man-MeLeu- 
D-Lac-OTce.HCl (1 .3 g) was obtained according to a similar 
manner to that of Preparation 7. 

NMR (CDC1 3 ,5): 0.78-0.98 (m,12H), 1.30-2.24 (m,9H), 50 
2.78-2.97 (m.6H), 3.79-3.99 (m,lH), 4.52-5.56 (m,4H), 

6.27- 6.31 (m,lH),7.40-7.52 (m,5H), 9.52-9.90 (ra,lH), 
10.10-10.42 (m,lH). 

Preparation 19 

Boc-MeLeu-D-Man-MeLeu-D-Lac-OH (1,4 g) was used 55 
instead of Boc-MeLeu-D-p-MeOPhLac-OH. H-MeLeu-D- 
Man-MeLeu-D-Lac-OTce.HCl (1.3 g) was used instead of 
H-MeLeu-D-Lac-OBzl.HCl. Except above matter, Boc-Me- 
Leu-D-Man-MeLeu-D-Lac-OTce (1.7 g) was obtained 
according to a similar manner to that of Preparation 5. 60 

NMR (CDC1 3J 5): 0.76-1.18 (m t 24H), 1.21-1.98 
(m,2.7H), 2.79-3.10 (m,12H), 4.52-5.59 (m,8H), 6.13-6.25 
(m,2H), 7.15-7.55 (m.lOH). 
Preparation 20 

Boc-MeLeu-D-Man-MeLeu-D-Lac-MeLeu-D-Man-Me- 65 
Leu-D-Lac-OTce was used instead of Boc-MeLeu-D Man- 
OPac. Except above matter, Boc-MeLeu-D-Man-MeLeu-D- 



Lac-MeLeu-D-Man-MeLeu-D-Lac-OH (1.07 g) was 
obtained according to a similar manner to that of Preparation 
13. 

NMR (CDC1 3 ,8): 0.70-1.10 (m,24H), 1.35 (s,9H), 
1.25-1.98 (m,18H), 2.78-3.09 (m,12H), 4.20-5.59 (m,6H), 
6.10-6.37 (m,2H), 7.26-7.59 (m,10H). 
Preparation 21 

Boc-MeLeu-D-Man-MeLeu-D-Lac-MeLeu-D-Man-Me- 
Leu-D-Lac-OH was used instead of Boc-MeLeu-D-p- 
MeOPhLac-MeLeu-D-Lac-MeLeu-D-p-MeOPhLac-Me- 
Leu-D-Lac-OH. Except above matter, Boc-MeLeu-D-Man- 
MeLeu-D-Lac-MeLeu-D-Man-MeLeu-D-Lac-OC 6 F 5 (0.96 
g) was obtained according to a similar manner to that of 
Preparation 10. 

NMR (CDC1 3 ,8): 0.72-1.00 (m,24H), 1.10-1.95 
(m,2.7H), 2.77-3.09 (m,12H), 4.40-5.68 (m,6H) t 6.12-6.24 
(m,2H), 7.22-7.58 (m,10H). 
Preparation 22 

lb a solution of ethyl (R)-2-acetoxy-3-(4-nitrophenyl) 
propionate (5.62 g) in ethanol (50 ml) were added concen- 
trated hydrochloric acid (2.5 ml) and 10% palladium on 
carbon (0.6 g). The mixture was hydrogenated under atmo- 
spheric pressure of hydrogen gas for 3 hours at room 
temperature. The catalyst was filtered off and the solvent 
was evaporated in vacuo. To the residue was added 0.05N 
hydrochloric acid (200 ml) and washed with ether (100 
mlx2). Saturated aqueous sodium hydrogencarbonate was 
added to water layer until pHIO, and extracted with ether 
(100 mlx4). After the ether layer was washed with saturated 
brine, it was dried over anhydrous magnesium sulfate and 
evaporated in vacuo. To the residue, benzene (40 ml), 
benzyl alcohol (21 ml) and p-toluenesulfonic acid-mono 
hydrate (4.76 g) were added, and the mixture was heated 
under reflux for 4 hours. After ice-cooling down to room 
temperature, the solvent was evaporated in vacuo. To the 
residue was added water (200 ml) and washed with ether 
(100 mlx2). Saturated aqueous sodium hydrogencarbonate 
was added to water layer until pHIO, extracted with ether 
(100 mlx4). After the ether layer was washed with saturated 
brine, it was dried over anhydrous magnesium sulfate and 
the solvent was evaporated in vacuo to give benzyl (R)-3- 
(4-aminophenyl)-2-hydroxy propionate (2.84 g). 

NMR (CDC1 3 ,8) 2.85 (dd,lH),2.6-3.6 (m,3H),3.00 (dd, 
1H),4.38 (dd.lH), 5.15 (s,2H),6.53 (d.2H),6.90 (d,2H), 
7.25-7.4 (m,5H) 

IR (neat): 1740 cm" 1 
Preparation 23 

To a solution of benzyl (R)-3-(4-aminophenyl)-2-hydrox- 
ypropionate (0.26 g) in acetic acid (6 ml) was added 
paraformaldehyde (0.3 g), and further sodium cyanoboro- 
hydride (0.3 g) was added gradually, and stirred for 3 hours. 
To the solution of sodium bicarbonate (25 ml) and ice (25 g) 
was added reaction mixture gradually and was extracted 
with ethyl acetate (50 mlx2). After washing the ethyl acetate 
layer with saturated brine, it was dried over anhydrous 
magnesium sulfate. The solvent was evaporated in vacuo, 
the resultant crude product was purified by silica gel chro- 
matography, and eluted with mixture of ethyl acetate and 
hexane (7:3, v/v). The fractions containing the desired 
product were combined and evaporated in vacuo to obtain 
benzyl (R)-3(4-dimethylaminophenyl)-2-hydroxy propi- 
onate (0.22 g). NMR (CDCl 3f S) 2.64 (d t lH),2.91 (s,6H), 
2.90 (dd,lH),3.04 (dd,lH),4.43 (ddd,lH), 5.18 (s,2H),6.63 
(d,2H),7.01 (d,2H),7.35 (bs,5H) 

IR (neat): 1733, 1612 cm" 1 
Preparation 24 

To a solution of * Boc-MeLeu-OH (1.27 g) t H-D-p- 
MejNPhLac-OBzl (1.47 g) in methylene chloride (20 ml) 
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were added under ice-cooling, dimethylaminopyridine (0.15 
g), l-ethyl-3-(3-dimethylaminopropyl) carbodiimide- hydro- 
chloride (1.01 g), and stirred for 15 hours successively. The 
solvent was evaporated in vacuo. The water (50 ml) was 
added to residue and extracted with ethyl acetate (50 mlx3). 5 
After the ethyl acetate layer was washed with saturated 
brine, and dried over anhydrous sodium sulfate. The solvent 
was evaporated in vacuo, the resultant crude product was 
purified by silica gel chromatography, and eluted with 
mixture of ethyl acetate and hexane (4: 1, v/v). The fractions 10 
containing the desired product were combined and evapo- 
rated in vacuo to give Boc-MeLeu-D-p-Me 2 NPhLac-OBzl 
(L69 g). 

NMR (CDC1 3 ,5) 0.90 (d,6H),L4-1.65 (m,12H),2.63 (s) 
and 2.68 (s) (3H),2.93 (s,6H),3.05-3.15 (m,6H) ,4.65-4.80 15 
(m) and 4.95-5.20 (m) (4H),6.62 (d,2H),7.03 (d,2H),7. 1-7.2 
(m,5H) 

IR (KBr): 1747,1730,1693,1675, cm -1 
Preparation 25 

To a solution of Boc-MeLeu-D-p-M^NPhLac-OBzl 20 
(1 .67 g) in methanol (30 ml) and tetrahydrofuran (5 ml) was 
added 10% palladium on carbon (0.3 g), and hydrogenation 
was done in hydrogen gas under atmospheric pressure for 1 
and 0.5 hour. After catalyst was filtrated, the solvent was 
evaporated in vacuo to give Boc-MeLeu-D-p-N^NPhLac- 25 
OH (1.44 g). 

IR (KBr): 1741,1694 cm -1 
Preparation 26 

To a mixture of Boc-MeLeu-D-p-M^NPhLac-OH (1.44 
g) in triethylamine (1.92 ml) and dichloromethane (15 ml) 30 
was added under ice-cooling, bis(2-oxo-3-oxazolidi- 
nyl)phosphinic chloride (1.30 g) and stirred successively for 
15 and Vi hours. The solvent was evaporated in vacuo, and 
water (50 ml) was added and extracted with ethyl acetate (50 
mlx3). The ethyl acetate layer was washed with saturated 35 
brine, dried over anhydrous sodium sulfate. The solvent was 
evaporated in vacuo, the resultant crude product was puri- 
fied by silica gel chromatography, and eluted with mixture 
of ethyl acetate and hexane (7:3, v/v). The fractions con- 
taining the desired product were combined and evaporated 40 
in vacuo to obtain Boc-Mel^u-D-p-Me 2 M 5 hLac-MeLeu-D- 
Lac-OBzl (1.55 g). 

NMR (CDC1 3 ,5) 0.8-1.0 (m,12H),1.4-1.7 (m,18H), 
2.7-3,1 (m,8H),2.90 (s,6H),5.65-6.5 (m,6H),6.65 (d,2H), 
7.08 (d,2H),7.3-7.4 (m,5H) 45 

IR (KBr): 1740,1695,1663 cm" 1 
Preparation 27 

Boc-MeLeu-D-p-Me 2 NPhLac-MeLeu-D-Lac-OBzl (0.77 
g) was used instead of Boc-MeLeu-D-p-M^NPhLac-OBzl. 
Except above matter, Boc-MeLeu-D-p-MejNPhLac-Me- 50 
Leu-D-Lac-OH (637 mg) was obtained according to a 
similar manner to that of Preparation 25. 

IR (KBr): 1739,1694,1663 cnT 1 
Preparation 28 

Boc-MeLeu-D-p-Me2NPhLac-MeLeu-D-Lac-OBzl (765 55 
mg) was dissolved in 4N hydrogen chloride in ethyl acetate 
(5 ml), and stirred for 2 hours at room temperature. After the 
solvent was evaporated in vacuo, it was azeotroped twice 
with toluene (10 ml) to obtain 2HC1 . H- MeLeu-D-p- 
MejNPhLac-MeLeu-D-Lac-OBzl (783 mg) 60 

IR (KBr): 1744,1647 cm" 1 
Preparation 29 

B oc-M eLeu- D -p-Me^NPriLac-MeLeu-D-Lac-OH (0.64 
g) was used instead of Boc-MeLeu-D-p-MeaNPhLac-OH, 
2HCl.H-MeLeu-D-p-Me 2 NPhLac-MeLeu-D-Lac-OBzl 65 
(0.78 g) was used instead of HCl.H-MeLeu-D-Lac-OBzl. 
Except above matter, Boc-MeLeu-D-p-Me^NPhLac-Me- 



Leu-D-Lac-MeLeu-D-p-Me 2 NPhLac-MeLeu-D-Lac-OBzl 
(0.88 g) was obtained according to a similar manner to that 
of Preparation 26. 

NMR (CDC1 3 ,S) 0.75-1.0 (m,24H),1.2-1.8 (m,2,7H), 
2.65-3.1 (m,16H), 2.91 (s,12H),4.65-5.5 (m,l 0H) f 6.6-6.75 
(m,4H),7.0-7.15 (m,4H),7.3-7.7 (m,5H) 

IR (KBr): 1740,1694,1662 cm" 1 

FAB-MS: 1243 [M+H] + 
Preparation 30 

Boc-MeLeu-D-p-Me^NPliLac-MeLeu-D-Lac-MeLeu-D- 
p-M^NPhLac-MeLeu-D-Lac-OBzl (0.87 g) was used 
instead of Boc-MeLeu-D-p-Me^NPhLac-OBzl. Except 
above matter, Boc-MeLeu-D-p-Me^NPhLac-MeLeu-D- 
Lac-MeLeu-D-p-Me 2 NPhLac-MeLeu-D-Lac-OH (0.81 g) 
was obtained according to a similar manner to that of 
Preparation 25. 

IR (KBr): 1735,1695,1662 cm" 1 
Preparation 31 

Boc-MeLeu-D-p-Me-jNPhLac-MeLeu-D-Lac-MeLeu-D- 
p-Me^NPhLac-MeLeu-D-Lac-OH (0.81 g) was used instead 
of Boc-MeLeu-D-p-Me^NPhJLac-MeLeu-D-Lac-OBzl. 
Except above matter, SHCl.H-MeLeu-D-p-MejNPhLac- 
MeLeu-D-Lac-MeLeu-D-p-Me 2 NPhLac-MeLeu-D- 
Lac-OH (0.826 g) was obtained according to a similar 
manner to that of Preparation 28. 

IR (KBr): 1743,1646 cm" 1 
Preparation 32 

The suspended solution of benzyl R)-3-(4-aminophenyl)- 
2-hydroxypropionate (0.27 g), bis(2-chloroethyl)ether (0.12 
ml), potassium carbonate (0.28 g), and sodium iodide (0.075 
g) in dimethylformamide (1 ml) were heated at 70°-90° C. 
for 7 hours. After cooling it down to room temperature, 
water (50 ml) was added and extracted with ether (25 mlx3). 
After the ether layer was washed with saturated brine, it was 
dried over anhydrous sodium sulfate. The solvent was 
evaporated in vacuo, the resultant crude product was puri- 
fied by silica gel column chromatography, and eluted with 
mixture of hexane, ethyl acetate and ethanol (60:35:5, v/v). 
The fractions containing the desired product were combined 
and evaporated in vacuo to obtain benzyl (R)-2-hydroxy-3- 
(4-morpholinophenyl)propionate (0.14 g) 

NMR (CDC1 3 ,6) 2.66 (d,lH),2.91 (dd,lH),3.05 (dd\lH), 
3.0-3.15 (m,4H), 3.8-3.95 (m,4H),4.45 (ddd,lH),5.18 
(s,2H),6.79 (d,2H),7.05 (d\2H),7.3-7.4 (m,5H) 

IR (neat): 1734 cm" 1 

EI-MS: 341 [M] + 
Preparation 33 

H-D-p-MorPhLac-OBzl (0.90 g) was used instead of 
H-D-p-MeaNPhLac-OBzl. Except above matter, Boc-Me- 
Leu-D-p-MorPhJLac-MeLeu-D-Lac-OBzJ (1.36 g) was 
obtained according to a similar manner to that of Preparation 
24. 

NMR (CDCl 3f 8) 0.9 (d,6H),l. 4-1.65 (m,12H),2.63 (s) 
and 2.66 (s) (3H). 3.05-3.2 (m,6H),3.85-3.95 (m,4H). 
4.7^.8 ( m ) and 4.95-5.25 (m) (4H),6.80 (d,2H),7.07 
(d,2H),7.1-7.2 (m,5H) 

IR (KBr): 1740,1695 cm" 1 
Preparation 34 

Boc-MeLeu-D-p-MorPhLac-OBzl (1.35 g) was used 
instead of Boc-MeLeu-D-p-Me2NPhLac-OBzL Except 
above matter, Boc-MeLeu-D-p-MorPhLac-OH (1.08 g) was 
obtained according to a similar manner to that of Preparation 
25. 

IR (KBr): 1742,1695 cm" 1 
Preparation 35 

Boc-MeLeu-D-p-MorPhLac-OH (1.08 g) was used 
instead of Boc-MeLeu-D-p-Me 2 NPhLac-OH. Except above 
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matter, Boc-MeLeu-D-p-MorPhLac-MeLeu-D-Lac-OBzl 
(1.49 g) was obtained according to a similar manner to that 
of 

Preparation 26. 

NMR (CDC1 3 ,5) 0.85-0.95 (m,12H),l. 4-1.7 (m,18H), 5 
2.78 (s),2.81 (s) and 2.88 (s) (6H),3.0-3.1 (m,2H),3.1-3.15 
(m,4H),3.85-3.9 (m,4H),4.65^.75 (m) and 4.9-5.5 (m) 
(6H),6.82 (d,2H),7.13 (d,2H),7.3-7.4 (m,5H) 

IR (KBr): 1740,1694,1662 cm" 1 
Preparation 36 10 

Boc-MeLeu-D-p-MorPhLac-MeLeu-D-Lac-OBzl (0.74 
g) was used instead of Boc-MeLeu-D-p-Me 2 NPhLac-OBzl. 
Except above matter, Boc-MeLeu-D-p-MorPhLac-MeLeu- 
D-Lac-OH (0.64 g) was obtained according to a similar 
manner to that of Preparation 25. 15 

IR (KBr): 1741,1694,1664 cm -1 
Preparation 37 

Boc-MeLeu-D-p-MorPhLac-MeLeu-D-Lac-OBzl (0.74 
g) was used instead of Boc-MeLeu-D-p-M^NPhLac-Me- 
Leu-D-Lac-OBzl. Except above matter, 2HCl.H-MeLeu-D- 20 
p-MorPhLac-MeLeu-D-Lac-OBzl (0.73 g) was obtained 
according to a similar manner to that of Preparation 28. 

IR (KBr): 1744,1648 cm" 1 
Preparation 38 

Boc-MeLeu-D-p-MorPhLac-MeLeu-D-Lac-OH (0.64 g) 25 
was used instead of Boc-MeLeu-D-p-M^NPhLac-OH, 
2HCl.H-MeLeu-D-p-MorPhLac-MeLeu-D-Lac-OBzl (0.73 
g) was used instead of HCl.H-MeLeu-D-Lac-OBzl. Except 
above matter, Boc-MeLeu-D-p-MorPhLac-MeLeu-D-Lac- 
MeLeu-D-p-MorPhLac-MeLeu-D-Lac-OBzl (1.08 g) was 30 
obtained according to a similar manner to that of Preparation 
26. 

NMR (CDC1 3 ,5) 0.8-1.05 (m,24H),U5-1.8 (m,2.7H), 
2.65-3.2 (m,24H), 3.8-3.95 (m,8H),4.65-4.75 (m) and 
4.9-5.5 (m) (10H),6.75-6.9 (m,4H), 7.05-7.2 (m,4H), 35 
7.3-7.4 (m,5H) 

IR (KBr): 1738,1694,1663 cm" 1 

FAB-MS: 1227 [M+H] + 
Preparation 39 

Boc-MeLeu-D-p-MorPhLac-MeLeu-D-Lac-MeLeu-D-p- 40 
MorPhLac-MeLeu-D-Lac-OBzl (1.07 g) was used instead of 
Boc-MeLeu-D-p-M^NPhLac-OBzl. Except above matter, 
B oc-MeLeu-D-p-MorPhLac-M eLeu-D-Lac-MeLeu -D-p- 
MorPhLac-MeLeu-D-Lac-OH (0.96 g) was obtained 
according to a similar manner to that of Preparation 25. 45 

IR (KBr): 1739,1694,1663 cm" 1 
Preparation 40 

Boc-MeLeu-D-p-MorPhLac-MeLeu-D-Lac-MeLeu-D-p- 
MorPhLac-MeLeu-D-Lac-OH (0.96 g) was used instead of 
Boc-MeLeu-D-p-Me2NPhLac-MeLeu-D-Lac-OBzl. Except 50 
above matter, 3HCl.H-MeLeu-D-p-MorPhLac-MeLeu-D- 
Lac-MeLeu-D-p-MorPhLac-MeLeu-D-Lac-OH (1 .02 g) 
was obtained according to a similar manner to that of 
Preparation 28. 

IR (KBr): 1741,1646 cm" 1 55 
Preparation 41 

The suspended solution of benzyl (R)-3-(4-aminophenyl)- 
2-hydroxypropionate (1.53 g), 1,4-dibromobutane (0.61 ml), 
potassium carbonate (2.07 g) and sodium iodide (0.37 g) in 
dimethylformamide (5 ml) were stirred at room temperature 60 
for 71 hours. To the solution was added water (50 ml) and 
extracted with ether (50 ml, 25 mlx2). After the ether layer 
was washed with saturated brine, it was dried over anhy- 
drous sodium sulfate. The solvent was evaporated in vacuo, 
the resultant crude product was purified by silica gel column 65 
chromatography, and eluted with mixture of hexane and 
ethyl acetate (4:1, v/v). The fractions containing the desired 



24 

product were combined and evaporated in vacuo to obtain 
benzyl (R)-2-hydroxy-3-(4-pyrrolidinophenyl) propionate 
(1.35 g). 

NMR (CDC1 3 ,5) 1.95-2.05 (m,4H),2.61 (d,lH),2.90 (dd, 
1H),3.03 (dd,lH), 3.2-3.3 (m,4H),4.43 (ddd,lH),5.18 
(s,2H),6.45 (d,2H),6.99 (d,2H),7.3-7.4 (m,5H) 

IR (neat): 1732 cm -1 
Preparation 42 

H-D-p-PyrPhLac-OBzl (1,34 g) was used instead of H-D- 
p-Me^NPhLac-OBzl. Except above matter, Boc-MeLeu-D- 
p-PyrPhLac-OBzl (1.79 g) was obtained according to a 
similar manner to that of Preparation 24. 

NMR (CDC1 3 ,8) 0.92 (d,6H), 1.4- 1.65 (m,12H), 1.95-2.1 
(m,4H),2.47 (s) and 2.52 (s) (3H),3.0-3.15 (m,2H),3.2-3.35 
(m,4H),4.7-4.8 (m) and 5.0-5.25 (m) (4H),6.46 (d,2H),7.02 
(d,2H), 7.1-7.2 (m,5H) 

IR (KBr): 1750,1740,1692,1672 cm" 1 
Preparation 43 

Boc-MeLeu-D-p-PyrPhLac-OBzl (1.78 g) was used 
instead of Boc-MeLeu-D-p-MejNPhLac-OBzl. Except 
above matter, Boc-MeLeu-D-p-PyrPhLac-OH (1.44 g) was 
obtained according to a similar manner to that of Preparation 
25. 

IR (KBr): 1740,1695 cm" 1 
Preparation 44 

Boc-MeLeu-D-p-PyrPhLac-OH (1.44 g) was used instead 
of Boc-MeLeu-D-p-Me 2 NPhLac-OH. Except above matter, 
Boc-MeLeu-D-p-PyrPhLac-MeLeu-D-Lac-OBzl (1 .53 g) 
was obtained according to a similar manner to that of 
Preparation 26. 

NMR (CDC1 3 ,8) 0.8-0.95 (m,12H),1.4-1.7 (m,18H), 
1.95-2.05 (m,4H), 2.7-3.05 (m,8H),3.2-3.3 (m,4H), 
5.65-5.75 (m) and 5,9-6.5 (m) (6H), 6.47 (d,2H),7.06 
(d,2H),7.3-7.4 (m,5H) 

IR (KBr): 1741,1695,1662 cm" 1 
Preparation 45 

Boc-MeLeu-D-p-PyrPhLac-MeLeu-D-Lac-OBzl (0.76 g) 
was used instead of Boc-MeLeu-D-p-Me^NPhLac-OBzl. 
Except above matter, Boc-MeLeu-D-p-PyrPhLac-MeLeu- 
D-Lac-OH (0.65 g) was obtained according to a similar 
manner to that of Preparation 25. 

IR (KBr): 1740,1695,1664 cm" 1 
Preparation 46 

Boc-MeLeu-D-p-PyrPhLac-MeLeu-D-Lac-OBzl (0.76 g) 
was used instead of Boc-MeLeu-D-p-Me^NPhLac-MeLeu- 
D-Lac-OBzl. Except above matter, 2HC1 .H-MeLeu-D-p- 
PyrPhLac-MeLeu-D-Lac-OBzl (0.77 g) was obtained 
according to a similar manner to that of Preparation 28. 

IR (KBr): 1743,1646 cm" 1 
Preparation 47 

Boc-MeLeu-D-p-PyrPhLac-MeLeu-D-Lac-OH (0.65 g) 
was used instead of Boc-MeLeu-D-p-MejNPhLac-OH, 
2HCl.H-MeLeu-D-p-PyrPhLac-MeLeu-D-Lac-OBzl (0.76 
g) was used instead of HCl.H-MeLeu-D-Lac-OBzl. Except 
above matter, Boc-MeLeu-D-p-PyrPhLac-MeLeu-D-Lac- 
MeLeu-D-p-PyrPhLac-MeLeu-D-Lac-OBzl (0.82 g) was 
obtained according to a similar manner to that of Preparation 
26. 

NMR (CDC1 3 ,8) 0.75-1.05 (m,24H), 1.1 -1.75 (m,2.7H), 
1.9-2.1 (m,8H), 2.65-3.1 (m,28H),3. 1-3.3 (m,8H),4.6-4.8 
(m) and 4.9-5.5 (m) (10H), 6.35-6.55 (m,4H),7.0-7.2 
(m,4H),7.3-7.4 (m,5H) 

ER (KBr): 1740,1695,1664 cm" 1 

FAB-MS: 1295 [M+H] + 
Preparation 48 

Boc-MeLeu-D-p-PyrPhLac-MeLeu-D-Lac-MeLeu-D-p- 
PyrPhLac-MeLeu-D-Lac-OBzl (0.80 g) was used instead of 



5,514,773 



25 



26 



Boc-MeLeu-D-p-Me 2 NPhLac-OBzl. Except above matter, 
Boc-MeLeu-D-p-PyrPhLac-MeLeu-D-Lac-MeLeu-D-p- 
PyrPhLac-MeLeu-D-Lac-OH (0.74 g) was obtained accord- 
ing to a similar manner to that of Preparation 25. 

IR (KBr): 1740,1695,1664 cm -1 5 
Preparation 49 

Boc-MeLeu-D-p-PyrPhLac-MeLeu-D-Lac-MeLeu-D-p- 
PyrPhLac-MeLeu-D-Lac-OH (0.74 g) was used instead of 
Boc-MeLeu-D-p-MeaNPhLac-MeLeu-D-Lac-OBzl. Except 
above matter, 3HCl.H-MeLeu-D-p-PyrPhLac-MeLeu-D- 
Lac-MeLeu-D-p-PyrPhLac-MeLeu-D-Lac-OH (0.81 g) was 
obtained according to a similar manner to that of Preparation 
28 

IR (KBr): 1741,1647 cm" 1 
Preparation 50 

1 ,4-dibrornobutane (0.56 ml) was used instead of 1,5- 15 
dibromopentane. Except above matter, benzyl (R)-2-hy- 
droxy-3-(4-piperidinophenyl) propionate (1.05 g). was 
obtained according to a similar manner to that of Preparation 
41. 

NMR (CDC1 3 ,5): 1.50-1.80 (m,6H),2.65 (d,lH),2.90 (dd, 20 
1H),3.05 (dd,lH), 3.05-3.2 (m,4H),4.44 (ddd,lH),5.17 
(s,2H),6.82 (d,2H),7.01 (d,2H),7.3-7.4 (m,5H) 

IR (neat): 1720cm" 1 
Preparation 51 

H-D-p-PipPhLac-OBzl (0.79 g) was used instead of H-D- 25 
p-M^NPhLac-OBzl. Except above matter Boc-MeLeu-D- 
p-PipPhLac-MeLeu-D-Lac-OBzl (1.71 g) was obtained 
according to a similar manner to that of Preparation 24. 

NMR (CDCl 3l 5): 0.90 (d,6H),1.4-1.8 (m,18H),2.62 (s) 
and 2.66 (s) (3H),3.0-3.15 (m,6H),4.65-4.75 (m) and 30 
4.95-5.25 (m) (4H),6.82 (d,2H), 7,03 (d,2H),7.2-7.35 
(m,5H) 

IR (KBr): 1741,1695 cm" 1 
Preparation 52 

Boc-MeLeu-D-p-PipPhLac-OBzl (1.68 g) was used 35 
instead of Boc-MeLeu-D-p-Me 2 NPhLac-OBzl. Except 
above matter, Boc-MeLeu-D-p-PipPhLac-OH (1.38 g) was 
obtained according to a similar manner to that of Preparation 
25. 

IR (KBr): 1740,1694 cm -1 40 
Preparation 53 

Boc-MeLeu-D-p-PipPhLac-OH (1.38 g) was used instead 
of Boc-MeLeu-D-p-Me^jNPhLac-OH. Except above matter, 
Boc-MeLeu-D-p-PipPhLac-MeLeu-D-Lac-OBzl (2.01 g) 
was obtained according to a similar manner to that of 45 
Preparation 26 

NMR (CDC1 3 ,8): 0.8-0.95 (m,12H), 1.3-1. 75 (m,24H), 
2.7-3.15 (m,12H), 4.65-4.75 (m) and 4.9-6.4 (m,6H),6.84 
(d,2H),7.09 (d,2H),7.3-7.4 (m,5H) 

IR (KBr): 1740,1695,1664 cm" 1 50 
Preparation 54 

Boc-MeLeu-D-p-PipPhLac-MeLeu-D-Lac-OBz! (0.99 g) 
was used instead of Boc-MeLeu-D-p-Me^NPhLac-OBzl. 
Except above matter, Boc-MeLeu-D-p-PipPhLac-MeLeu- 
D-Lac-OH (0.84 g) was obtained according to a similar 55 
manner to that of Preparation 25. 

IR (KBr): 1740,1695,1665 cm -1 
Preparation 55 

Boc-MeLeu-D-p-PipPhLac-MeLeu-D-Lac-OBzl (0.98 g) 
was used instead of Boc-MeLeu-D-p-Me 2 NPhLac-MeLeu- 60 
D-Lac-OBzl. Except above matter, 2HCl.H-MeLeu-D-p- 
PipPhLac-MeLeu-D-Lac-OBzl (1.06 g) was obtained 
according to a similar manner to that of Preparation 28. 

IR (KBr): 1744,1649 orT 1 
Preparation 56 65 

Boc-MeLeu-D-p-PipPhLac-MeLeu-D-Lac-OH (0.84 g) 
was used instead of Boc-MeLeu-D-p-Me 2 NPhLac-OH, 



2HCl.H-MeLeu-D-p-PipPhLac-MeLeu-D-Lac-OBzI ( 1 .06 
g) was used instead of HCLH-MeLeu-D-Lac-OBzl. Except 
above matter, Boc-MeLeu-D-p-PipPhLac-MeLeu-D-Lac- 
MeLeu-D-p-PipPhLac-MeLeu-D-Lac-OBzl (1.18 g) was 
obtained according to a similar manner to that of Preparation 
26. 

NMR (CDC1 3 ,8): 0.75-1.0 (m,24H), 1.05- 1.8 (m,39H), 
2.65-3.2 (m,24H), 4.65-4.75 (m) and 4.9-5.5 (m) (10H), 
6.8-6.9 (m,4H),7.0-7.15 (m,4H),7.3-7.4 (m,5H) 

IR (KBr): 1738,1694,1663 cnT l 

FAB-MS: 1323 [M+H] + 
Preparation 57 

B oc-M eLeu-D-p-PipPhLac -MeLeu-D-Lac-MeLeu- D-p- 
PipPhLac-MeLeu-D-Lac-OBzl (1.17 g) was used instead of 
Boc-MeLeu-D-p-MeaNPhLac-OBzl. Except above matter, 
Boc-MeLeu-D-p-PipPhLac-MeLeu-D-Lac-MeLeu-D-p- 
PipPhLac-MeLeu-D-Lac-OH (1.11 g) was obtained accord- 
ing to a similar manner to that of Preparation 25. 

IR (KBr): 1739,1693,1662 cm" 1 
Preparation 58 

Boc-MeLeu-D-p-PipPhLac-MeLeu-D-Lac-MeLeu-D-p- 
PipPhLac-MeLeu-D-Lac-OH (1.10 g) was used instead of 
Boc-MeLeu-D-p-MeaNPhLac-MeLeu-D-Lac-OBzl. Except 
above matter 3Ha.H-MeLeu-D-p-PipPhLac-MeLeu-D- 
Lac-MeLeu-D-p-PipPhLac-MeLeu-D-Lac-OH (1.24 g) was 
obtained according to a similar manner to that of Preparation 
28. 

IR (KBr): 1742,1652 cm" 1 
Preparation 59 

Under nitrogen atmosphere, to a suspended solution of 
anhydrous tetrahydrofuran (1 ml) and metal magnesium (0.3 
g) was added dropwise a solution of 4-(2-methoxyethoxy) 
bromobenzene (2.9 g) in anhydrous tetrahydrofuran (15 ml) 
at room temperature. After the dropping, the solution was 
heated under reflux at 100° C. for 15 minutes, and then the 
residue was cooled down to -10° C, added to cuprous 
brornide.dimethylsulfide complex (1 .29 g), and stirred for 30 
minutes at -5° C~3° C. Further, it was cooled down to -60° 
C, and the solution (5 ml) of benzyl (R)-2,3-epoxypropi- 
onate (0.74 g) in anhydrous tetrahydrofuran was added 
dropwise for 30 minutes and stirred for 1 and Yi hour 
successively. To the solution were added saturated aqueous 
ammonium chloride (10 ml), and water (50 ml), and was 
extracted with ethyl acetate (100 mlx2). After washing the 
ethyl acetate layer with saturated brine, the solution was 
dried over sodium sulfate and evaporated in vacuo. The 
solvent was evaporated in vacuo, the resultant crude product 
was purified by silica get chromatography, and eluted with 
mixture of ethyl acetate and hexane (1:3, v/v). The fractions 
containing the desired product were combined and evapo- 
rated in vacuo to obtain benzyl (R)-4-(2-methoxyethoxy) 
phenyl lactic acid (1.09 g). 

NMR (CDC1 3 ,8): 2.92 (dd,lH),3.06 (dd,lH),3.47 (s,3H), 
3.74 (t,2H),4.08 (t,2H),4.45 (dd,lH),5.17 (s,2H),6.8 (d,2H), 
7.0 (d,2H),7.29-7.48 (m,5H) 
Preparation 60 

H-D-p-MEPhLac-OBzl (0.92 g) was used instead of H-D- 
p-M^NPhLac-OBzl. Except above matter, Boc-MeLeu-D- 
p-MEPhLac-MeLeu-D-Lac-OBzl (1.15 g) was obtained 
according to a similar manner to that of Preparation 24. 

NMR (CDC1 3 ,5): 0.90 (d,6H), 1.4-1 .65 (m,12H),2.6-2.7 
(m,3H),3.01-3.12 (m,2H),3.45 (s,3H),3.67-3.78 (m,2H), 
4.02-4.12 (m,2H),4.62-5.22 (m,4H),6.77-6.86 (m,2H), 
7.02-7.12 (m,2H),7.22-7.4 (m,5H) 

FAB-MS: 458 [M-Boc+H] + 
Preparation 61 

Boc-MeLeu-D-p-MEPhLac-OBzl (1.5 g) was used 
instead of Boc-MeLeu-D-p-Me^NPhLac-OBzl. Except 
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above matter Boc-MeLeu-D-p-MEPhLac-OH (1.29 g) was 
obtained according to a similar manner to that of Preparation 
25. 

NMR (CDC1 3 ,5): 0.82-1.03 (m,6H),1.38-1.8 (m,12H), 
2.7-2.9 (m,3H), 3.0-3.3 (m,2H),3.45 (s,3H),3.65-3.78 5 
(m,2H),4.05-4.17 (m,2H),4.4-^.51 (m) and 4.63-4.77 (m) 
(lH),5.2-5.38 (ra.lH),6,85 (d,2H),7.13 (d,2H) 
Preparation 62 

Boc-MeLeu-D-p-MEPhLac-OH (1.29 g) was used 
instead of Boc-MeLeu-D-p-Me 2 NPhLac-OH. Except above 10 
matter Boc-MeLeu-D-p-MEPhLac-MeLeu-D-Lac-OBzl 
(1.87 g) was obtained according to a similar manner to that 
of Preparation 26. 

NMR (CDC1 3 ,5): 0.80-0.95 (m,12H),1.4-1.7 (m,18H), 
2.79-2.97 (m,6H), 3.01-3.09 (m,2H),3.45 (s,3H),3.64-3.79 15 
(m,2H),4.02^.17 (m,2H), 4.6-4.8 (m) and 4.9-5.43 (m) 
(6H),6.85 (d,2H),7.07-7,19 (m,2H) ,7.3-7.42 (m,5H) 

FAB-MS: 657 [M-Boc+H] + 
Preparation 63 

Boc-MeLeu-D-p-MEPhLac-MeLeu-D-Lac-OBzl (0.85 g) 20 
was used instead of Boc-MeLeu-D-p-Me 2 NPhLac-OBzl. 
Except above matter, Boc-MeLeu-p-MEPhLac-MeLeu-D- 
Lac-OH (0.67 g) was obtained according to a similar manner 
to that of 

Preparation 25. 25 

NMR (CDC1 3 ,8): 0.80-0.99 (m,12H),L4-1.7 (m,18H), 
2.76-2.95 (m,6H), 3.0-3.19 (m,2H),3.45 (s,3H),3.74— 3.8 
(01,2^,4.04-4.18 (m,2H),4.65-4.9 (m) and 5.12-5.39 (m) 
(4H),6.83 (d,2H),7.15 (d,2H) 

Preparation 64 30 

Boc-MeLeu-D-p-MEPhLac-MeLeu-D-Lac-OBzl (0. 86g) 
was used instead of Boc-MeLeu-D-p-M^NPhLac-MeLeu- 
D-Lac-OBzl. Except above matter HCl.H-MeLeu-D-p-ME- 
PhLac-MeLeu-D-Lac-OBzl (0.86 g) was obtained according 
to a similar manner to that of Preparation 28. 35 

NMR (CDC1 3 ,8): 0.79-1.03 (m,12H),1.21-2.18 (m,9H), 
2.56-2.72 (m,3H), 2.83-2.99 (m,3H),2.99-3.12 (m,2H), 
3.45 (s,3H),3.63-3.8 (m,3H),4.03^U7 (m,2H),5.03-5.58 
(m,5H),6.86 (d,2H),7.07-7.43 (m,7H) 

Preparation 65 40 

Boc-MeLeu-D-p-MEPhLac-MeLeu-D-Lac-OH (0.66 g) 
was used instead of Boc-MeLeu-D-p-Me^NPhLac-OH, 
HCl.H-MeLeu-D-p-MEPhLac-MeLeu-D-Lac-OBzl (0.84 g) 
was used instead of HCl.H-MeLeu-D-Lac-OBzl. Except 
above matter Boc-MeLeu-D-p-MEPhLac-MeLeu-D-Lac- 45 
MeLeu-D-p-MEPhLac-MeLeu-D-Lac-OBzl (1.24 g) was 
obtained according to a similar manner to that of Preparation 
26. 

NMR (CDC1 3 ,8): 0.77-1.0 (m,24H),1.15-1.79 (m,2.7H), 
2.7-3.17 (m,16H), 3.45 (s,6H),3.66-3.78 (m.4H),4.02-4.14 50 
(m,4H),4.6-4.78 (m) and 4.9-5.5 (m) (10H),6.78-6.95 
(m,4H),7.03-7.18 (m,4H),7.3-7.42 (m,5H) 

FAB-MS: 1205 [M-Boc+H] + 
Preparation 66 

Boc-MeLeu-D-p-MEPhLac-MeLeu-D-Lac-MeLeu-D-p- 55 
MEPhLac-MeLeu-D-Lac-OBzl (1.22 g) was used instead of 
Boc-MeLeu-D-p-Me2NPhLac-OBzl. Except above matter 
Boc-MeLeu-D-p-MEPhLac-MeLeu-D-Lac-MeLeu-D-p- 
MEPhLac-MeLeu-D-Lac-OH (1.03 g) was obtained accord- 
ing to a similar manner to that of Preparation 25. 60 

NMR (CDC1 3 ,5): 0.77-1.02 (m,24H),1.18-1.8 (m,2.7H), 
2.7-3.09 (m,16H), 3.45 (s,6H),3.65-3.8 (m,4H),3.98^U7 
(m,4H),4.58-5.77 (m,5H) f 6.84 (d,4H),7.14 (d,4H) 
Preparation 67 

Under nitrogen atmosphere, at -15° C, to dichlo- 65 
romethane solution of (R)-isopropylidene glycerol (2 g) and 
triethylamine (5.05 ml) was added dropwise dichlo- 



ro methane solution of trifluoromethanesulfonic anhydride 
(3.05 ml). After stirring for half an hour successively, 
dichloromethane was added and the mixture was washed 
with water, saturated aqueous sodium bicarbonate, saturated 
brine and dried over anhydrous sodium sulfate and filtrated 
with silica gel. The solvent was evaporated in vacuo and 
azeotroped by toluene to gain the crude product of triflate. 
To tetrahydrofuran solution of magnesium (0.61 g) was 
added dropwise tetrahydrofuran solution of 2-bromoanisole 
(2.82 ml), and for half an hour it was heated under reflux. 
Under ice-cooling, the copper bromide dimethyl sulfide com- 
plex (0.99 g) was then added. Further tetrahydrofuran solu- 
tion of the above crude product of triflate was added 
dropwise and stirred for 2 hours successively, aqueous 
ammonium chloride was added, and was extracted with 
ethyl acetate. The extract was dried magnesium over sodium 
sulfate. The solvent was evaporated in vacuo, the resultant 
crude product was purified by silica gel column chromatog- 
raphy, and eluted with mixture of ethyl acetate and hexane 
(4:1 , v/v). The fractions containing the desired product were 
combined and evaporated in vacuo to obtain (R)-4-(2- 
methoxybenzyl)-2,2-dimethyl-l,3-dioxolane (2.25 g). 

NMR (CDC1 3 ,S): 1.35 (s,3H),1.44 (s,3H),2.81 (dd,lH), 
3.02 (dd,lH),3.66 (dd,lH),3.81 (s,3H),3.88 (dd,lH),4.37 
(dt, lH),6.79-6.93 (m,2H),7. 13-7.25 (m,2H) 
Preparation 68 

(R)-4-(2-methoxybenzyl)-2,2-dimethyl-l,3-dioxolane 
(2.2 g) was dissolved in ethanol (20 ml) and to 6N-aqueous 
hydrochloric acid solution was added and stirred for 2 hours 
at room temperature. After evaporating ethanol in vacuo, 
water was added and extracted with ethyl acetate. After 
washing with aqueous saturated sodium bicarbonate solu- 
tion, it was dried over sodium sulfate and evaporated in 
vacuo to give (R)-3-(2- methoxyphenyl)propane-l,2-diol 
(1.62 g). 

NMR (CDC1 3 ,5): 2.75-2.93 (m,2H), 3. 40-4.00 (m,3H), 
3.85 (s,3H),6.82-6.97 (m,2H),7. 12-7.28 (m,2H) 
Preparation 69 

Under ice-cooling, to a solution of (R)-3-(2-methoxy phe- 
nyl )propane-l,2-diol (1.62 g) and imidazole (0.92 g) in 
dimethylformamide was added t-butyldimethylsilyl chloride 
(1.36 g), and stirred for 15minutes successively. The reac- 
tion solution was poured " into water, extracted with ethyl 
acetate, and dried over sodium sulfate. After the solvent was 
evaporated in vacuo, the gained crude product was purified 
by silica gel column chromatography, and it was eluted with 
a mixed solvent of hexane and ethyl acetate (7:1, v/v). The 
fractions containing the desired product were combined and 
evaporated in vacuo to obtain (R)-l-t-butyldimethylsiloxy- 
3-(2-methoxyphenyl)-2-propanol (2.22 g). 

NMR (CDC1 3 ,6): 0.063 (s,6H),0.91 (s,9H),2.59 (d,lH), 
2.78-2.84 (m,2H), 3.45-3.68 (m,2H),3.88 (s,3H),3.89-3.97 
(m,lH),6.83-6.94 (m,2H),7. 16-7.26 (m,2) 
Preparation 70 

Under ice-cooling, to a dichloromethane solution of (R)l- 
t-butyldimethylsiloxy-3-(2-methoxyphenyl)-2-propanol 
(2.2 g) were added diisopropylethylamine (2.59 ml) and 
methoxymethylchloride (0.85 ml) and stirred at room tem- 
perature for 1 8 hours. After evaporating dichloromethane in 
vacuo, water was added, extracted with ethyl acetate, and 
dried over magnesium sulfate. The solvent was evaporated 
in vacuo and the resultant crude product was purified by 
silica gel column chromatography, and it was eluted with a 
mixed solvent of hexane and ethyl acetate (6:1, v/v). The 
fractions containing the desired product were combined and 
evaporated in vacuo to obtain (R)-l-t-butyldimethylsiloxy- 
2-methoxymethoxy-3-(2-methoxyphenyl)propane (2.22 g). 
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NMR (CDC1 3 ,5): 0.04 (s,6H),0.89 (s,9H),2.68 (dd,lH), 
2.91 (dd,lH),3.15 (s,3H),3.63 (d,2H),3.79 (s,3H),3. 82-3.99 
(m,lH),4.52 (d,lH),4.67 (d,lH), 6.80-6.91 (m,2H), 
7.11-7.26 (m,2H) 

Preparation 71 5 

Under ice-cooling, to a tetrahydrofuran solution of (R)- 
l-t-butyldimethylsiloxy-2-methoxymemoxy-3-(2-methox- 
yphenyl) propane (2.2 g) was added a solution of n tetrabu- 
tylammonium fluoride (1 mol/1, 6.46 ml) in tetrahydrofuran 
and stirred for 2 hours successively. After tetrahydrofuran 10 
was evaporated in vacuo, water was added, extracted with 
ethyl acetate, and dried over magnesium sulfate. The solvent 
was evaporated in vacuo, the gained crude product was 
purified by silica gel column chromatography, and eluted 
with a mixed solvent of hexane and ethyl acetate (1:1, v/v). 15 
Hie fractions containing the desired product were combined 
and evaporated in vacuo to obtain (R)-2-methoxymethoxy- 
3-(2-methoxyphenyl)-l-propanol (1.51 g). 

NMR (CDC1 3 ,8): 2.85 (d,2H),3.36 (s,3H),3.41-3.70 
(m,2H),3.83 (s,3H), 3.82-3.98 (m,lH),4.62 (d,lH),4.68 20 
(d,lH),6.83-6.92 (m,2H),7. 12-7.26 (m,2H) 
Preparation 72 

To dimethylformamide solution (17.5 ml) of (R)-2-meth- 
oxymethoxy-3-(2-methoxyphenyl)-l-propanol (1.5 g) was 
added pyridinium dichromate (8.73 g) and stirred for 15 25 
hours at room temperature. To the reaction solution was 
added silica gel and ethyl acetate. The mixture was filtered 
through silica gel. The solvent was evaporated in vacuo, 
ethyl acetate-benzene (1:1) was added, washed with water 
and dried over magnesium sulfate. After the solvent was 30 
evaporated in vacuo, tetrahydrofuran (6 ml), 6N-aqueous 
hydrochloric acid (6 ml) was added and stirred for 2 hours 
at 50° C. After tetrahydrofuran was evaporated in vacuo, 
water was added, extracted with ethyl acetate, washed with 
water, and dried over magnesium sulfate. After the solvent 35 
was evaporated in vacuo, dimethylformamide, potassium 
carbonate (0.7 g) was added and under ice-cooling, benzyl 
bromide was added dropwise. After the mixture was stirred 
for 1 and x h hour, water was added, extracted with ethyl 
acetate, and dried over magnesium sulfate. The solvent was 40 
evaporated in vacuo, the resultant crude product was puri- 
fied by silica gel column chromatography, and eluted with 
mixture of hexane and ethyl acetate (3:1, v/v). The fractions 
containing the desired product were combined and evapo- 
rated in vacuo to obtain benzyl (R)-2-hydroxy-3-(2-meth- 45 
oxyphenyl)propionate (1.02 g). 

NMR (CDC1 3 ,8): 2.92 (d,lH),3.03 (dd,lH),3.18 (dd,lH), 
3.83 (s,3H),4.46-4.58 (m,lH),5.11 (d,lH),5.19 (d.lH), 
6.83-6.91 (m,2H),7. 18-7.38 (m,7H) 

E1-MS:286 [M]+ 50 
Preparation 73 

H-D-o-MeOPhLac-OBzl (1 g) was used instead of H-D- 
p-MejNPhLac-OBzl. Except above matter, Boc-MeLeu-D- 
o-MeOPhLac-OBzl (1.73 g) was obtained according to a 
similar manner to that of Preparation 24. 55 

NMR (CDC1 3 ,8): 0.88 (d,6H),L18-1.65 (m,12H), 
2.58-2.78 (m,3H),2.98-3.38 (m,2H),3.79 (s,3H),4. 66-5.00 
(m,lH),5.08-5.18 (m,2H),5.20-5.40 (m,lH),6.76-6.89 
(m,2H),7.07-7.40 (m,7H) 

Preparation 74 60 

Boc-MeLeu-D-o-MeOPhLac-OBzl (1.7 g) was used 
instead of Boc-MeLeu-D-p-MejNPhLac-OBzl. Except 
above matter, Boc-MeLeu-D-o-MeOPhLac-OH (1,54 g) 
was obtained according to a similar manner to that of 
Preparation 25. 65 

NMR (CDC1 3 ,8): 0.80-0.95 (m,6H), 1.20- 1.62 (m,12H), 
2.69-2.74 (m,3H), 3.02 (dd,lH),3.31-3.43 (m,lH),3.82 



(s,3H),4.51-4.72 (m,lH),5.25-5.43 (m,lH),6.80-6.92 
(m,2H),7. 11-7.26 (m,2H) 
Preparation 75 

Boc-MeLeu-D-o-MeOPhLac-OH (1.5 g) was used 
instead of Boc-MeLeu-D-p-Me 2 NPhLac-OH. Except above 
matter, Boc-MeLeu-D-o-MeOPhLac-MeLeu-D-Lac-OBzl 
(2.09 g) was obtained according to a similar manner to that 
of Preparation 26. 

NMR (CDC1 3 ,8): 0.82-0.99 (m,12H), 1.20- 1.80 (m,18H), 
2.70-3.34 (m, 8H),3.84 (s) and 3.79 (s) (3H),4.59-5.58 
(m,6H),6.81-6.92 (m,2H),7. 13-7.35 
Preparation 76 

Boc-MeLeu-D-o-MeOPhLac-MeLeu-D-Lac-OBzl (1 g) 
was used instead of Boc-MeLeu-D-p-M^NPhLac-OBzl. 
Except above matter, Boc-MeLeu-D-o-MeOPhLac-MeLeu- 
D-Lac-OH (0.98 g) was obtained according to a similar 
manner to that of 
Preparation 25. 

NMR (CDC1 3 ,8): 0.82-1.01 (m,12H),1.10-1.78 (m,18H), 
2.69-3.21 (m,8H), 3.86 (s,3H),4.62-5.92 (m,4H),6.8 1-6.92 
(m,2H),7. 12-7.26 (m,2H) 
Preparation 77 

Boc-MeLeu-D-o-MeOPhLac-MeLeu-D-Lac-OBzl (1 g) 
was used instead of Boc-MeLeu-D-p-Me 2 NPhLac-MeLeu- 
D-Lac-OBzl. Except above matter, HCl.H-MeLeu-D-o 
MeOPhLac-MeLeu-D-Lac-OBzl (0.94 g) was obtained 
according to a similar manner to that of Preparation 28. 

NMR (CDC1 3 ,8): 0.68-1.01 (m,12H),1.10-1.98 (m,9H), 
2.56-3.40 (m,8H), 3.67-3.82 (m,lH),3. 84 (s,3H),4.95-5.72 
(m,5H),6.81-6.93 (m,2H), 7.15-7.36 (m,7H) 
Preparation 78 

Boc-MeLeu-D-o-MeOPhLac-MeLeu-D-Lac-OH (0.98 g) 
was used instead of Boc-MeLeu-D-p-Me^NPhLac-OH, and 
HCl.H-MeLeu-D-o-MeOPhLac-MeLeu-D-Lac-OBzl (0.94 
g) was used instead of HCl.H-MeLeu-D-Lac-OBzl. Except 
above matter, Boc-MeLeu-D-o-MeOPhLac-MeLeu-D-Lac- 
MeLeu-D-o-MeOPhLac-MeLeu-D-Lac-OBzl (1.26 g) was 
obtained according to a similar manner to that of Preparation 
26. 

NMR (CDC1 3 ,8): 0.79-1.00 (m,24H),1.19-1.82 
(m,2.7H),2.72-3.19 (m,16H), 3.79-3.92 (m,6H),4.6 1-5.62 
(m,10H),6.77-6.93 (m,4H),7. 17-7.38 (m,9H) 
Preparation 79 

Boc-MeLeu-D-o-MeOPhLac-MeLeu-D-Lac-MeLeu-D- 
o-MeOPhLac-MeLeu-D-Lac-OBzl (1.25g) was used instead 
of Boc-MeLeu-D-p-Me 2 NPhLac-OBzl. Except above mat- 
ter, Boc-MeLeu-D-o-MeOPhLac-MeLeu-D-Lac-MeLeu-D- 
0-MeOPhLac-MeLeu-D-Lac-OH (1.24 g) was obtained 
according to a similar manner to that of Preparation 25. 

NMR (CDC1 3 ,8): 0.78-1.00 (m,24H),1.15-1.82 (m,2H), 
2.62-3.22 (m,16H), ' 3.85 (s,6H),4,42-5.90 (m,8H), 
6.80-6.92 (m,4H),0. 15-7.26 (m,4H) 
Preparation 80 

3-bromoanisole (2.82 ml) was used instead of 2-bro- 
moanisole. Except above matter, (R)-4-(3-methoxybenzyl)- 
2,2-dimethyl-l,3-dioxolane (2.25 g) was obtained according 
to a similar manner to that of Preparation 67. 

NMR (CDC1 3 ,S): 1.36 (s,3H),1.44 (s,3H),2.73 (dd,lH), 
3.00 (dd,lH),3.61 (dd,lH),3.79 (s,3H),3.97 (dd,lH),4.32 
(dt.lH),6.76-6.82 (m,3H),7. 17-7.23 (m,lH) 
Preparation 81 

(R)-4-(3-methoxybenzyl)-2,2-dimethyl- 1 ,3-dtoxolane 
(1.3 g) was used instead of (R)-4-(2-methoxybenzyl)-2,2- 
dimethyl-l,3-dioxolane. Except above matter, (R)-3-(3- 
methoxyphenyl)propane-l,2-diol (1 g) was obtained accord- 
ing to a similar manner to that of Preparation 68. 

NMR (CDC1 3 ,8): 1.93 (t,lH),2.06 (d,lH),2.67-2.82 
(m,2H),3.47-3.79 (m,2H),3.81 (s,3H),3.9(M.02 (m,lH), 
6.77-6.84 (m,3H),7.20-7.28 (m,lH) 
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Preparation 82 

(R)-3-(3-memoxyphenyl)propane-l,2-diol (0.99 g) was 
used instead of (R)-3-(2-methoxyphenyl)propane-l,2-diol. 
Except above matter, (12)-l-t-butyldimethylsiloxy-3-(3- 
methoxyphenyl)-2-propanol (1.4 g) was obtained according 5 
to a similar manner to that of Preparation 69. 

NMR (CDC1 3 ,5): 0.065 (s,6H),0.91 (s,9H),2.40 (d.lH), 
2.75 (d,2H),3.45 (dd,lH),3.61 (dd,lH),3.79 (s,3H), 
3.85-4.00 (m,lH),6.75-6.83 (m,3H),7. 17-7.26 (m,lH) 
Preparation 83 10 

(R)- 1 -t-buty ldimethylsiloxy-3-(3-methoxy phenyl)-2-pro- 
panol (1.4 g) was used instead of (R)-l-t-butyldimethylsi- 
loxy-3-(2-methoxyphenyl)-2-propanol. Except above matter 
(R)- 1 -t-butyldimethylsiloxy-2-methoxymethoxy 3-(3-meth- 
oxyphenyl)propane (1.5 g) was obtained according to a 15 
similar manner to that of Preparation 70. 

NMR (CDC1 3 ,5): 0.07 (s,6H),0.91 (s,9H),2.71 (dd,lH), 
2.89 (dd,lH),3.16 (s,3H),3.53-3.68 (m,2H),3.80 (s,3H), 
3.79-3.90 (m,lH),4.51 (d,lH),4.68 (d,lH),6.72-6.85 
(m,3H),7. 11-7.20 (m.lH) 20 
Preparation 84 

(R)- 1 -t-butyldimethylsiloxy-2-methoxymethoxy-3-(3- 
methoxyphenyl)propane (1.5 g) was used instead of (R)-lt- 
butyldimethylsiloxy-2-methoxymethoxy-3-(2-methoxyphe- 
nyl)propane. Except above matter, (R)-2-methoxymethoxy- 25 
3-(3-methoxyphenyl)-l-propanol (0.93 g) was obtained 
according to a similar manner to that of Preparation 71. 

NMR (CDC1 3 ,S): 2.69-2.92 (m,2H),3.35 (s,3H), 
3.45-3.68 (m,2H),3.79 (s,3H),3.70-3.86 (m,lH),4.57 
(d,lH),4.68 (d,lH),6.73-6.83 (m,3H),7, 1 6-7.26 (m t lH) 30 
Preparation 85 

(R)-2-methoxymethoxy-3-(3-methoxy phenyl)- 1 -pro- 
panoi (0.93 g) was used instead of (R)-2-methoxymethoxy- 
3-(2-methoxyphenyl)-l-propanol. Except above matter, 
benzyl (R)-2-hydroxy-3-(3-methoxyphenyl)propionate 35 
(0.61 g) was obtained according to a similar manner to that 
of Preparation 72. 

NMR (CDC1 3 ,5): 2.72 (d,lH),2.95 (dd,lH),3.10 (dd,lH), 
3.77 (s,3H),4.41-4.55 (m,lH),5.18 (s,2H),6.71-6.80 
(m,3H),7. 13-7.39 (m,6H) 40 
Preparation 86 

H-D-m-MeOPhLac-OBzl (0.6 g) was used instead of 
HD-p-MejNPhLac-OBzl. Except above matter, Boc-Me- 
Leu-D-m-MeOPhLac-OBzl (1.06 g) was obtained according 
to a similar manner to that of Preparation 24. 45 

NMR (CDC1 3 ,5): 0.89 (d,6H), 1.26-1 .57 (m,12H), 
2.62-2-2.75 (m,3H),3.02-3.22 (m,2H),3.76 (s,3H), 
4.62-5.30 (m,4H),6.73-6.79 (m,3H),7. 14-7.34 (m,6H) 
Preparation 87 

Boc-MeLeu-D-m-MeOPhLac-OBzl (lg) was used instead 50 
of Boc-MeLeu-D-p-M^NPhLac-OBzl. Except above mat- 
ter, Boc-McLeu-D-m-MeOPhLac-OH (0.93 g) was obtained 
according to a similar manner to that of Preparation 25. 

NMR (CDC1 3 ,5): 0.82-0.98 (m,6H), 1.30-1. 80 (m,12H), 
2.64-2.80 (m,3H), 3.03-3.32 (m,2H),3.79 (s,3H),4.42-5.40 55 
(m,2H),6.76-6.84 (m,3H), 7.16-7.26 (m,lH) 
Preparation 88 

Boc-MeLeu-D-m-MeOPhLac-OH (0.93 g) was used 
instead of Boc-MeLeu-D-p-Me 2 NPhLac-OH. Except above 
matter, Boc-MeLeu-D-m-MeOPhLac-MeLeu-D-Lac-OBzl 60 
(1.28 g) was obtained according to a similar manner to that 
of 

Preparation 26. 

NMR (CDC1 3 ,8): 0.82-0.99 (m,12H), 1.20- 1.75 (m,18H), 
2.75-2.92 (m,6H), 3.00-3.20 (m,2H),3.78 (s,3H),4.62-5.50 65 
(m,6H),6.76-6.84 (m,3H), 7.17-7.39 (m,6H) 
Preparation 89 
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Boc-MeLeu-D-m-MeOPhLac-MeLeu-D-Lac-OBzi (0.64 
g) was used instead of Boc-MeLeu-D-p-Me^NPhLac-OBzl. 
Except above matter, Boc-MeLeu-D-m-MeOPhLac-Me- 
Leu-D-Lac-OH (0.6 g) was obtained according to a similar 
manner to that of Preparation 25. 

NMR (CDC1 3 ,5): 0.80-0.98 (m,12H),l. 10-1.75 (m,18H), 
2.73-3.22 (m,8m), 3.78 (s,3H),4.6Q-5.85 (m,4H),6.75-6.85 
(m,3H),7. 18-7.25 (m,lH) 
Preparation 90 

Boc-MeLeu-D-m-MeOPhLac-MeLeu-D-Lac-OBzl (0.61 
g) was used instead of Boc-MeLeu-D-p-MejNPhLac-Me- 
Leu-D-Lac-OBzl. Except above matter, HCl.H-MeLeu-D- 
m-MeOPhLac-MeLeu-D-Lac-OBzl (0.6 g) was obtained 
according to a similar manner to that of Preparation 28. 

NMR (CDC1 3 ,6): 0.62-1.00 (m,12H),1.10-1.98 (m,9H), 
2.56-3.10 (m,8H), 3.70-3.82 (m,lH),3.79 (s,3H),5.02-5.59 
(m,5H),6.75-6.90 (m,3H), 7.15-7.40 (m,6H) 
Preparation 91 

Boc-MeLeu-D-m-MeOPhLac-MeLeu-D-Lac-OH (0.6 g) 
was used instead of Boc-MeLeu-D-p-M^NPhLac-OH and 
HCl.H-MeLeu-D-m-MeOPhLac-MeLeu-D-Lac-OBzl (0.6 
g) was used instead of HCl.H-MeLeu-D-Lac-OBzl. Except 
above matter, Boc-MeLeu-D-m-MeOPhLac-MeLeu-D-Lac- 
MeLeu-D-m-MeOPhLac-MeLeu-D-Lac-OBzl (0.82 g) was 
obtained according to a similar manner to that of Preparation 
26. 

NMR (CDC1 3 ,8): 0.70-1 .02 (m,24H), 1 .20-1 .79 
(m,2.7H),2.70-3.19 (m,16), 3.78 (s,6H),5.01-5.60 (m,10H), 
6.70-6.92 (m,6H),7. 18-7.34 (m,7H) 
Preparation 92 

Boc-MeLeu-D-m-MeOPhLac-MeLeu-D-Lac-MeLeu-D- 
m-MeOPhLac-MeLeu-D-Lac-OBzl (0.82 g) was used 
instead of Boc-MeLeu-D-p-M^WhLac-OBzl. Except 
above matter, Boc-MeLeu-D-m-MeOPhLac-MeLeu-D-Lac- 
MeLeu-D-m-MeOPhLac-MeLeu-D-Lac-OH (0.79 g) was 
obtained according to a similar manner to that of Preparation 
25. 

NMR (CDC1 3 ,8): 0.75-1.00 (m,24H),l.l(M.80 
(m,2.7H),2.60-3.19 (m,16H), 3.78 (s,6H),4.58-5.78 
(m,8H),6.7 1-6.90 (m,6H),7.12-7.35 (m,2H) 
Preparation 93 

l-bromo-3,4-dimethoxy benzene (1.83 g) was used 
instead of 4-(2-methoxyethoxy) bromobenzene. Except 
above matter, benzyl (R)-2-hydroxy-3-(3,4-dimethoxyphe- 
nyl)propionate (0.23 g) was obtained according to a similar 
manner to that of 
Preparation 59. 

NMR (CDC1 3 ,8): 2.71 (d,lH),2.93 (dd,lH),3.08 (dd,lH), 
3.79 (s,3H),3.85 (s,3H),4.42-4.55 (m,lH),5.19 (s,2H), 
6.65-6.76 (m,3H),7.26-7.40 (m,5H) 
Preparation 94 

H-D-3,4-DMOPhLac-OBzl (0.23 g) was used instead of 
H-D-p-Me^NPhLac-OBzl. Except above matter, Boc-Me- 
Leu-D-3,4-DMOPhLac-OBzl (0.34 g) was obtained accord- 
ing to a similar manner to that of Preparation 24. 

NMR (CDC1 3 ,8): 0.89 (d,6H), 1.39-1 .62 (m ? 12H), 
2.62-2.73 (m,3H),3.0-3.19 (m,2H),3.82 (s,3H),3.85 (s,3H), 
4.62-5.32 (m,4H),6.65-6.80 (m,3H), 7.20-7.40 (m,5H) 
Preparation 95 

Boc-MeLeu-D-3,4-DMOPhLac-OBzl (0.34 g) was used 
instead of Boc-MeLeu-D-p-Me 2 NPhLac-OBzl. Except 
above matter, Boc-MeLeu-D-3,4-DMOPhLac-OH (0.3 g) 
was obtained according to a similar manner to that of 
Preparation 25. 

NMR (CDC1 3 ,8): 0.85-0.96 (m,6H),1.42 (s,9H), 
1.22-1.69 (m,3H),2.73-2.82 (m,3H),2.95-3.22 (m,2H),3.85 
(s,3H),3.87 (s,3H),4.38-4.70 (m.lH), 5.21-5.39 (m,lH), 
6.72-6.83 (m,3H) 
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Preparation 96 

Boc-MeLeu-D-3,4-DMOPhLac-OH (0.3 g) was used 
instead of Boc-MeLeu-D-p-Me 2 NPhLac-OH. Except above 
matter, Boc-MeLeu-D-3,4-DMOPhLac-MeLeu-D-Lac- 
OBzl (0.41 g) was obtained according to a similar manner to 5 
that of 

Preparation 26. 

NMR (CDC1 3 ,6): 0.82-0.98 (m,12H), 1.35-1. 69 (m,18H), 
2.77-3.15 (m,8H), 3.85 (s,3H),3.87 (s,3H),4.62-5.48 
(m,6H),6.72-6.80 (m,3H),7.26-7.39 (m,5H) 1Q 
Preparation 97 

Boc-MeLeu-D-3,4-DMOPhLac-MeLeu-D-Lac-OBzl 
(0.2 g) was used instead of Boc-MeLeu-D-p-N^NPhLac- 
OBzl. Except above matter, Boc-MeLeu-D-3,4- 
DMOPhLac-MeLeu-D-Lac-OH (0.2 g) was obtained 
according to a similar manner to that of Preparation 25. 15 

NMR (CDC1 3 ,5): 0.79-1.00 (m,12H), 1.24-1. 80 (m,18H), 
2.74-3.16 (m,8H) f 3.85 (s,3H),3.87 (s,3H),4.59-5.78 
(m,4H),6.77 (s,3H) 
Preparation 98 

Boc-MeLeu-D-3,4-DMOPhLac-MeLeu-D-Lac-OBzl 20 
(0.2 g) was used instead of Boc-MeLeu-D-p-M^NPhLac- 
MeLeu-D-Lac-OBzl. Except above matter, HCl.H-MeLeu- 
D-3,4-DMOPhLac-MeLeu-D-Lac-OBzl (0.18 g) was 
obtained according to a similar manner to that of Preparation 
28. 25 

NMR (CDC1 3 ,S): 0.78-0.98 (m,12H), 1.20-2.00 (m,9H), 
2.62-3.15 (m,8H), 3.69-3.82 (m,lH),3.85 (s,3H),3.87 
(s,3H),5.02-5.60 (m,5H),6.74-6.82 (m,3H) f 7.22-7.38 
(m,5H) 

Preparation 99 30 

Boc-MeLeu-D-3,4-DMOPhLac-MeLeu-D-Lac-OH (0.2 
g) was used instead of Boc-MeLeu-D-p-Me^NPhLac-OH, 
and HCl.H-MeLeu-D-3,4-DMOPhLac-MeLeu-D-Lac-OBzl 
(0.18 g) was used instead of HCLH-MeLeu-D-Lac-OBzl. 
Except above matter, Boc-MeLeu-D-3,4-DMOPhLac-Me- 35 
Leu-D-Lac-MeLeu-D-3,4-DMOPhLac-MeLeu-D-Lac- 
OBzl (0.27 g) was obtained according to a similar manner to 
that of Preparation 26. 

NMR (CDC1 3 ,8): 0.70-1.00 (m,24H), 1.20-1.79 
(m,2.7H),2.72-3.18 (m,16H), 3.84 (s,6H),3.86 (s,6H) f 40 
4.62-5.48 (m,10H),6,72-6.83 (m,6H),7.21- 7.40 (m,5H) 
Preparation 100 

Boc-MeLeu-D-3,4-DMOPhLac-MeLeu-D-Lac-MeLeu- 
D-3,4-DMOPhLac-MeLeu-D-Lac-OBzl (0.26 g) was used 
instead of Boc-MeLeu-D-p-Me 2 NPhLac-OBzl. Except 45 
above matter, Boc-MeLeu-D-3,4-DMOPhLac-MeLeu-D- 
Lac-MeLeu-D-3,4-DMOPhLac-MeLeu-D-Lac-OH (0.26 g) 
was obtained .according to a similar manner to that of 
Preparation 25. 

NMR (CDC1 3 ,8): 0.76-1.02 (m,24H), 1.32-1.75 50 
(m,2.7H),2.72-3.20 (m,16H), 3.85 (s,6H),3.87 (s,6H), 
4.60-5.70 (m,8H),6.72-6.80 (m,6H) 
Preparation 101 

l-bromo-2,4-dimethoxybenzene (2.93 g) was used 
instead of 4-(2-methoxyethoxy)bromobenzene. Except 55 
above matter, benzyl (R)-2-hydroxy-3-(2,4-dimethoxyphe- 
nyl)propionate (1.28 g) was obtained according to a similar 
manner to that of 
Preparation 59. 

NMR (CDC1 3 ,8): 2.87 (d,lH),2.96 (dd,lH),3.10 (dd,lH), 60 
3.76 (s,3H),3.78 (s,3H),4.43^.53 (m,lH),5.12 (d,lH),5.19 
(d,lH),6.36-6.43 (m,2H),6.99 (d,lH),7.21-7.40 (m,5H) 
Preparation 102 

H-D-2,4-DMOPhLac-OBzl (1.27 g) was used instead of 
H-D-p-Me 2 NPhLac-OBzl. Except above matter, Boc-Me- 65 
Leu-D-2,4-DMOPhLac-OBzl (2.16 g) was obtained accord- 
ing to a similar manner to that of Preparation 24, 



34 

NMR (CDC1 3 ,5): 0.89 (d,6H),1.36-1.60 (m,12H), 
2.61-2.70 (m,3H),2.92-3.29 (m,2H),3.76 (s,3H),3.77 
(s,3H),4.60-5.35 (m,4H),6.3 1-1 6.40 (m, 2H),6.97 (d,lH), 

7.19- 7.40 (m,5H) 
Preparation 103 

Boc-MeLeu-D-2,4-DMOPhLac-OBzl (2.15 g) was used 
instead of Boc-MeLeu-D-p-Me^NPhLac-OBzl. Except 
above matter, Boc-MeLeu-D-2,4-DMOPhLac-OH (1.61 g) 
was obtained according to a similar manner to that of 
Preparation 25. 

NMR (CDC1 3 ,5): 0.82-0.93 (m,6H), 1.38-1 .62 (m,12H), 
2.73 (brs,3H), 2.91-3.39 (m,2H),3.78 (s,6H),4.58^.70 
(m,lH),5.20-5.39 (m,lH),6.37-6.44 (m,2H),7.03 (d,lH) 
Preparation 104 

Boc-MeLeu-D-2,4-DMOPhLac-OH (1.6 g) was used 
instead of Boc-MeLeu-D-p-Me 2 NPhLac-OH. Except above 
matter, Boc-MeLeu-D-2,4-DMOPhLac-MeLeu-D-Lac- 
OBzl (2.2 g) was obtained according to a similar manner to 
that of Preparation 26. 

NMR (CDC1 3 ,8): 0.8O-L05 (m,12H), 1.32-1. 65 (m,18H), 
2.75-3.15 (m,8H), 3.78 (s,3H),3.81 (s,3H),4.60-5.60 
(m,6H),6.30-6.46 (m,2H),7.00-7.09 (m,lH), 7.25-7. 40 
(m,5H) 

Preparation 105 

Boc-MeLeu-D-2,4-DMOPhLac-MeLeu-D-Lac-OBzl 
(1.1 g) was used instead of Boc-MeLeu-D-p-Me 2 NPhLac- 
OBzl. Except above matter, Boc-MeLeu-D-2,4- 
DMOPhLac-MeLeu-D-Lac-OH (1 g) was obtained accord- 
ing to a similar manner to that of Preparation 25. 

NMR (CDC1 3 ,8): 0.80-1.00 (m,12H),1.15-1.78 (m,18H), 
2.70-3.12 (m,8H), 3.78 (s,3H),3.83 (s,3H),4.60-5.87 
(m,4H),6.30-6.42 (m,2H),7.04 (d.lH) 
Preparation 106 

Boc-MeLeu-D-2,4-DMOPhLac-MeLeu-D-Lac-OBzl (1 
g) was used instead of Boc-MeLeu-D-p-Me 2 NPhLac-Me- 
Leu-D-Lac-OBzl. Except above matter, HCl.H-MeLeu-D- 
2,4-DMOPhLac-MeLeu-D-Lac-OBzl (0.98 g) was obtained 
according to a similar manner to that of Preparation 28. 

NMR (CDC1 3 ,S): 0.69-1.02 (m,12H), 1.20-2.00 (m,9H), 
2.58-3.20 (m,8H), 3.70-3.80 (m,lH),3.78 (s,3H),3.81 
(s,3H),5.00-5.71 (m,5H),6.37-6.46 (m,2H),7.07 (d,lH), 

7.20- 7.42 (m,5H) 
Preparation 107 

Boc-MeLeu-D-2,4-DMOPhLac-MeLeu-D-Lac-OH (1 g) 
was used instead of Boc-MeLeu-D-p-MeiNPhLac-OH, and 
HCl.H-MeLeu-D-2,4-DMOPhLac-MeLeu-D-Lac-OBzl 
(0.98 g) was used instead of HCl.H-MeLeu-D-Lac-OBzl. 
Except above matter, Boc-MeLeu-D-2,4-DMOPhLac-Me- 
Leu-D-Lac-MeLeu-D-2,4-DMOPhLac-MeLeu-D-Lac- 
OBzl (1.48 g) was obtained according to a similar manner to 
that of Preparation 26. 

NMR (CDC1 3 ,8): 0.82-1.00 (m,24H),1.15-1.80 
(m,2.7H),2.75-3.21 (m,16H), 3.72-3.84 (m,12H),4.60-5.60 
(m,10H),6.3 1-6.49 (m,4H),7.00-7.17 (m,2H),7.21-7.40 
(m,5H) 

Preparation 108 

B oc- MeLeu-D-2 ,4-DMOPhLac-MeLeu- D -Lac -MeLeu- 
D-2,4-DMOPhLac-MeLeu-D-Lac-OBzl (1.45 g) was used 
instead of Boc-MeLeu-D-p-Me^NPhLac-OBzl. Except 
above matter, Boc-MeLeu-D-2,4-DMOPhLac-MeLeu-D- 
Lac-MeLeu-D-2,4-DMOPhLac-MeLeu-D-Lac-OH (1.49 g) 
was obtained according to a similar manner to that of 
Preparation 25. 

NMR (CDCl 3 ,8d): 0.80-1.02 (m,24H), 1.20-1 .90 
(m,2.7H),2.7 1-3.22 (m,16H), 3.81 (s) and 3.78 (s) (12H), 
4.60-5.80 (m,8H),6.33-6.46 (m,4H), 7.01-7.15 (m,2H) 
Preparation 109 
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l-bromo-3,4-methylenedioxybenzene (2.05 ml) was used 
instead of 2-bromoanisole. Except above matter, (R)-4-(3, 
4-methylenedioxybenzyl)-2,2-dimethyl- 1 ,3-dioxolane ( 1 .64 
g) was obtained according to a similar manner to that of 
Preparation 67. 5 

NMR (CDC1 3 ,5): 1.35 (s,3H),1.43 (s,3H),2.69 (dd,lH), 
2.91 (dd,lH),3.62 (dd,lH),3.97 (dd,lH),4.27 (dt,lH),5.93 
(s,2H),6.58-6.78 (m,3H) 
Preparation 110 

(R)-2,2-dimethyl-5-(3,4-methylenedioxybenzyl)- 1 ,3-di- 
oxolane (1.63 g) was used instead of (R)-2,2-dimethyl-5- 
(2- methoxy benzyl)- 1,3-dioxolane. Except above matter, 
(R)-3-(3,4-methylenedioxyphenyl)propane-l,2-diol (1.37 g) 
was obtained according to a similar manner to that of 
Preparation 68. 

NMR (CDC1 3 ,8): 2.63 (dd,lH),2.72 (dd,lH),3.48 (dd, 15 
1H),3.67 (dd,lH), 3.80-3.96 (m,lH),5.92 (s,2H),6.58-6.78 
(m,3H) 

Preparation 111 

(R)-3-(3,4-rnethylenedioxyphenyl)-propane- 1 ,2-diol 
(1.25 g) was used instead of (R)-3-(2-methoxyphenyl)pro- 20 
pane-l,2-diol. Except above matter, (R)-l-t-butyldimethyl- 
siloxy-3-(3,4-methylenedioxyphenyl)-2-propanol (1.77 g) 
was obtained according to a similar manner to that of 
Preparation 69. 

NMR (CDC1 3 ,5): 0.07 (s,6H),0.91 (s,9H),2.69 (d,2H), 25 
3.46 (dd,lH),3.61 (dd,lH),3.79-3.85 (m,lH),5.93 (s,2H), 
6.63-6.77 (m,3H) 
Preparation 112 

(R). l -t-butyldimethylsiloxy-3-(3,4-methylenedioxyphe- 
nyl)-2-propanol (1.77 g) was used instead of (R)-l-t-bu- 
tyldimethylsiloxy-3-(2-methoxyphenyl)-2-propanol. Except 
above matter, (R)-l-t-butyldimethylsiloxy-2-meth- 
oxymethoxy-3-(3,4-methylenedioxyphenyl)propane ( 1 .79 
g) was obtained according to a similar manner to that of 
Preparation 70. 

NMR (CDC1 3 ,5): 0.07 (s,6H),0.90 (s,9H),2.65 (dd,lH), 35 
2.83 (dd,lH),3.20 (s,3H),3. 52-3.62 (m,2H),3. 7 1-3.83 
(m,lH),4.52 (d,lH),4.68 (d,lH),5.92 (s,2H),6. 64-6.75 
(m,3H) 

Preparation 113 

(R> 1 -t-butyldimethylsiloxy-3-(3,4-methylenedioxyphe- 40 
nyl)-2-methoxymethoxypropane (1.77 g) was used instead 
of (R)- 1 -t-butyldimethyIsiloxy-3-(2-methoxyphenyl)-2- 
methoxymethoxypropane. Except above matter, (R)-2~ 
methoxymethoxy-3-(3,4-methylenedioxyphenyl)- 1 -pro- 
panol (1.17 g) was obtained according to a similar manner 45 
to that of Preparation 71. 

NMR (CDC1 3 ,5): 2.69 (dd,lH),2.79 (dd,lH),3.37 (s,3H), 
3.49 (dd,lH),3.63 (dd,lH),3.71-3.82 (m,lH),4.58 (d,lH), 
4.68 (d,lH),5.93 (s,2H),6.62-6.78 (m,3H) 
Preparation 114 50 

(R)-2-methoxymethoxy-3-(3,4-methylenedioxyphenyl)- 
1-propanol (0.92 g) was used instead of (R)-2-meth- 
oxymethoxy-3-(2-methoxyphenyl)-l-propanol. Except 
above matter, benzyl (R)-2-hydroxy-3-(3,4-methylenediox- 
yphenyl)propionate (0.33 g) was obtained according to a 55 
similar manner to that of Preparation 72. 

NMR (CDC1 3 ,5): 2.72 (d,lH),2.88 (dd,lH),3.04 (dd,lH), 
4.38-4.55 (m,lH), 5.19 (s,2H),5.92 (s,2H),6.53-6.70 
(m,3H),7.25-7.40 (m,5H) 

Preparation 115 60 

H-D-3,4-MODPhLac-OBzl (0.5 g) was used instead of 
H-D-p-Me 2 NPhLac-OBzl. Except above matter, Boc-Me- 
Leu-D-3,4-MODPhLac-OBzl (0.74 g) was obtained accord- 
ing to a similar manner to that of Preparation 24. 

NMR (CDC1 3 ,5): 0.91 (d,6H), 1.38-1. 70 (m,12H), 65 
2.62-2.83 (m,3H),2.98-3.20 (m,2H),4.55-5.26 (m,4H),5.92 
(s,2H),6.52-6.75 (m,3H),7.2 1-7.40 (m,5H) 



Preparation 116 

Boc-MeLeu-D-3,4-MODPhLac-OBzl (0.73 g) was used 
instead of Boc-MeLeu-D-p-Me 2 NPhLac-OBzl. Except 
above matter, Boc-MeLeu-D-3,4-MODPhLac-OH (0.63 g) 
was obtained according to a similar manner to that of 
Preparation 25. 

NMR (CDC1 3 ,6): 0.80-1.00 (m,6H), 1.20- 1.80 (m,12H), 
2.63-2.93 (m,3H), 2.95-3.25 (m,2H),4.43-4.90 (m.lH), 
5.09-5.36 (m,lH),5.93 (s,2H) ,6.60-6. 82 (m,3H) 
Preparation 117 

Boc-MeLeu-D-3,4-MODPhLac-OH (0.63 g) was used 
instead of Boc-MeLeu-D-p-M^NPhLac-OH. Except above 
matter, Boc-MeLeu-D-3,4-MODPhLac-MeLeu-D-Lac- 
OBzl (0.85 g) was obtained according to a similar manner to 
that of 

Preparation 26. 

NMR (CDC1 3 ,8): 0.80-1.00 (m,12H), 1.20- 1.82 (m,18H), 
2.69-3.06 (m,8H), 4.60-5.60 (m,6H),5.88-5.97 (m,2H), 
6.68-6.80 (m,3H),7. 26-7.40 (m,5H) 
Preparation 118 

Boc-MeLeu-D-3,4-MODPhLac-MeLeu-D-Lac-OBzl 
(0.42 g) was used instead of Boc-MeLeu-D-p-Me2NPhLac- 
OBzl. Except above matter, Boc-MeLeu-D-3,4-MOD- 
PhLac-MeLeu-D-Lac-OH (0.393)was obtained according to 
a similar manner to that of Preparation 25. 

NMR (CDC1 3 ,8): 0.80-1.00 (m,12H), 1.20-1.80 (m,18H), 
2.65-3.20 (m,8H), 4.60-5.80 (m,4H),5.93 (s,2H),6.62-6.78 
(m,3H) 

Preparation 119 

Boc-MeLeu-D-3,4-MODPhLac-MeLeu-D-Lac-OBzl 
(0.43 g) was used instead of Boc-MeLeu-D-p-M^NPhLac- 
MeLeu-D-Lac-OBz. Except above matter, HCl.H-MeLeu- 
D-3,4-MODPhLac-MeLeu-D-Lac-OBzl (0.4 g) was 
obtained according to a similar manner to that of Preparation 
28 

NMR (CDC1 3 ,5):0.78-1.05 (m,12H), 1.20-2.40 (m,9H), 
2.60-3.25 (m,8H), 3.60-3.90 (m,lH),5.02-5.58 (m,5H), 
5.85-5.98 (m,2H),6.65-6.92 (m,3H),7.20-7.42 (m,5H) 
Preparation 120 

Boc-MeLeu-D-3,4-MODPhLac-MeLeu-D-Lac-OH (0.39 
g) was used instead of Boc-MeLeu-D-p-M^NPhLac-OH, 
and HCl.H-MeLeu-D-3,4-MODPhLac-MeLeu-D-Lac-OBzl 
(0.4 g) was used instead of HCl.H-MeLeu-D-Lac-OBzT 
Except above matter. Boc-MeLeu-D-3,4-MODPhLac-Me- 
Leu-D-Lac-MeLeu-D-3,4-MODPhLac-MeLeu-D-Lac- 
OBzl (0.59 g) was obtained according to a similar manner to 
that of Preparation 26. 

NMR (CDC1 3 ,6): 0.75-1.05 (m,24H),1.15-1.90 
(m,2.7H),2.62-3.15 (m,16H), 4.60-5.60 (m,10H),5.85-5.96 
(m,4H),6.6O-6.80 (m,6H),7.26-7.40 (m,5H) 
Preparation 121 

Boc-MeLeu-D-3,4-MODPhLac-MeLeu-D-Lac-MeLeu- 
D-3,4-MODPhLac-MeLeu-D-Lac-OBzl (0.59 g) was used 
instead of Boc-MeLeu-D-p-M^NPhLac-OBz. Except 
above matter, Boc-MeLeu-D-3,4-MODPhLac-MeLeu-D- 
Lac-MeLeu-D-3,4-MODPhLac-MeLeu-D-Lac-OH (0.59 g) 
was obtained according to a similar manner to that of 
Preparation 25. 

NMR (CDC1 3 ,S): 0.75-1.00 (m,24H),1.15-1.82 
(m,2.7H),2.62-3.20 (m,16H), 4.56-5.63 (m,8H),5.92 
(s,4H),6.60-6.80 (m,6H) 
Preparation 122 

To a solution of 3-nitro-L-tyrosine (4.52 g) in dioxane (40 
ml) was added IN sodium hydroxide solution (40 ml), and 
further di-t-butyldicarbonate (4.8 g) was added and stirred 
for 1 hour at room temperature. To the reaction was added 
water (200 ml) and extracted with ethyl acetate (100 mlx3). 
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After the ethyl acetate layer was washed with saturated 
sodium chloride, dried over anhydrous sodium sulfate, and 
the solvent was evaporated in vacuo. To the residue was 
added hexane and ether and it was crystallized to give 
N-(t-butoxycarbonyl)-3-nitro-L-tyrosine (6,50 g). 5 

NMR (CDC1 3 ,5):1.42 (s,9H),2.9-3.3 (m,3H),4. 6-4.65 
(m) and 5.05 -5.15 (m) (1H),7.09 (d,lH),7.44 (dd,lH),7.93 
(d,lH),10.4-10.6 (m,lH) 

IR (KBr): 1713,1683 cm" 1 
Preparation 123 10 

To a solution of N-(t-butoxycarbonyl)-3-nitro-L-tyrosine 
(6.49 g) in dimethylformamide (50 ml) was added potassium 
carbonate (11.05 g). Further methyl iodide (3.7 ml) was 
added and stirred for 15 hours at room temperature. To the 
reaction solution was added water (500 ml) and extracted 
with ethyl acetate (100 mlx3). After ethyl acetate layer was 15 
washed with saturated brine, the residue was dried over 
anhydrous sodium sulfate. The solvent was evaporated in 
vacuo. To the residue was added hexane and ether and it was 
crystallized to give methyl N-(t-butoxycarbonyl)-0-methyl- 
3-nitro-L-tyrosine (6.76 g). 20 

NMR (CDC1 3 ,8): 1.42 (s,9H),3.00 (dd,lH)),3.17 (dd,lH), 
3.75 (s,3H),3.95 (s,3H),4.5-4.65 (m) and 5.0-5.1 (m) (1H), 
7.02 (d,lH).7.33 (dd,lH),7.62 (d,lH) 

IR (KBr): 1742,1710,1695 cm" 1 
Preparation 124 25 

To a ethanol solution of methyl N-(t-butoxycarbonyl)-0- 
methyl-3-nitro-L-tyrosine (6.74 g) was added IN sodium 
hydroxide solution (25 ml) and was stirred for 2 hours at 
room temperature. The solvent was evaporated and water 
(70 ml) and IN hydrochloric acid solution (27.5 ml) was 30 
added, extracted with ethyl acetate (50 mlx3). After ethyl 
acetate layer was washed with saturated brine, the residue 
was dried over anhydrous sodium sulfate. The solvent was 
evaporated in vacuo. To the residue was added hexane and 
ether and it was crystallized to give N-(t-butoxycarbonyl) 35 
-O-methyl-3-nitro-L-tyrosine (6.61 g). 

NMR (CDC1 3 ,8): 1.42 (s,9H),2.9-3.3 (m,2H),3.95 (s,3H), 
4.5-4.65 (m) and 5.0-5.1 (m) (1H),7.27 (d,lH),7.39 (dd, 
lH)),7.69(bs,lH) 

IR (KBr): 1727,1652 cm* 1 40 

Preparation 125 

To N-(t-butoxycarbonyl)-0-methyl-3-nitro-L-tyrosine 

(6.60 g) was added 4N hydrogen chloride in ethyl acetate 
solution and was stirred for 1 hour at room temperature. The 
solvent was evaporated and further it was azeotroped by 45 
toluene to give O-methyl-3-nitro-L-tyrosine hydrochloride 
(4.95 g). 

NMR (DMSO-d 6f 5): 3.1-3.2 (m,2H),3.92 (s,3H),4.21 
(t,lH),7.35 (d,lH), 7.59 (dd,lH),7.83 (d,lH) 

IR (KBr): 1729 cm -1 50 
Preparation 126 

To suspension solution of O-methyl-3-nitro-L-tyrosine- 
.hydrochloride (4.93 g) in 6N aqueous hydrochloric acid was 
added under ice-cooling, sodium nitrite (1.97 g) and was 
stirred at the same temperature for 1 and Vi hour and further 55 
at room temperature for 3 hours. The resultant suspension 
solution was extracted with ethyl acetate (50 mlx3). After 
the ethyl acetate layer was washed with saturated brine, 
dried over anhydrous sodium sulfate. The solvent was 
evaporated in vacuo to give (S)-2-chloro-3-(4-methoxy-3- 60 
nitrophenyl)propionic acid (4.46 g). 

NMR (CDC1 3 ,5): 3.21 (dd,lH),3.39 (dd,lH),3.96 (s,3H), 
4.49 (dd.lH) 7.06 (d,lH),7.45 (dd,lH),7.77 (d,lH) 

IR (neat): 1726 cm" 1 
Preparation 127 65 

To a ethanol solution of (S)-2-chloro-3-(4-methoxy-3- 
nitrophenyl)propionic acid (4.46 g) was added p toluene- 



sulfonic acid (0.38 g) and heated under reflux for 5 hours. 
After cooled it down, the solvent was evaporated in vacuo. 
The resultant suspension solution was extracted by ethyl 
acetate (50 mlx3). After the ethyl acetate layer was washed 
with saturated brine, dried over anhydrous sodium sulfate. 
The solvent was evaporated in vacuo, the resultant crude 
product was purified by silica gel column chromatography, 
and eluted with mixture of hexane or ethyl acetate (4: 1 , v/v). 
The fractions containing the desired product were combined 
and evaporated in vacuo to obtain ethyl (S)-2-chloro-3-(4- 
methoxy-3-nitrophenyl)propionate (4.51 g) 

NMR (CDC1 3 ,8): 1.26 (t,3H),3.17 (dd,lH),3.36 (dd.lH)), 
3.96 (s,3H),4.15 (q,2H),4.41 (dd,lH) 7.03 (d,lH),7.43 (dd, 
1H),7.74 (d,lH) 

IR (neat): 1735 cm -1 
Preparation 128 

To a ethanol solution (50 ml) which contain acetic acid 
(2.3 ml) was added cesium carbonate (6.5 g) and stirred for 
a half an hour at room temperature, and the solvent was 
evaporated to give cesium acetate. Cesium acetate was 
added to dimethylformamide solution of ethyl (S)-2-chloro- 
3-(4-methoxy-3-nitrophenyl)propionate (4.51 g) and stirred 
for 4 hours. To the mixture, water (200 ml) was added and 
extracted with ether (100 mlxl, 50 mlx2). After ether layer 
was washed with saturated brine, the residue was dried over 
anhydrous sodium sulfate and evaporated in vacuo. The 
resultant crude product was purified by silica gel column 
chromatography, eluting with a mixed solvent of hexane and 
ethyl acetate (7:3, v/v). Hie fractions containing the desired 
product were combined and evaporated in vacuo to obtain 
ethyl (R)-2-acetoxy-3-(4-methoxy-3-nitrophenyl)propi- 
onate (1.58 g). 

NMR (CDC1 3 ,8): 1.26 (t,3H),2.11 (s,3H),3.05-3.25 
(m,2H),3.95 (s,3H), 4.20 (q,2H),5.19 (dd,lH) 7.03 (d,lH), 
7.42 (dd,lH),7.74 (d,lH) 

IR (neat): 1742 cm -1 
Preparation 129 

To a ethanol solution (50 ml) which contain 37% aqueous 
formalin solution (4.0 ml) of ethyl (R)-2-acetoxy-3-(4-meth- 
oxy-3-nitrophenyl)propionate (1.56 g) was added 10% pal- 
ladium on carbon (0.5 g) and under atmospheric pressure 
hydrogenated at room temperature for 4 hours. The catalyst 
was filtered off and the solvent was evaporated in vacuo. The 
resultant crude product was purified by silica gel column 
chromatography, eluting with a mixed solvent of hexane and 
ethyl acetate (7:3, v/v). The fractions containing the desired 
product were combined and evaporated in vacuo to obtain 
ethyl (R)-2-acetoxy-3-(4-methoxy-3-dimethylaminophenyl- 
)propionate (1.58 g). 

NMR (CDC1 3 ,8): 1.23 (t,3H),2.09 (s,3H),2.77 (s,6H), 
2.95-3.15 (m,2H), 3.87 (s t 3H),4.18 (q,2H),5.I5 (dd.lH) 
6.75-6.9 (m,3H) 

IR (neat): 1742 cm" 1 
Preparation 130 

To a solution of ethyl (R)-2-acetoxy-3-(4-methoxy-3- 
dimethylaminophenyl)propionate (1.56 g) in benzyl alcohol 
(3.7 ml) and benzene (7.4 ml) was added p-toluenesulfonic 
acid (0.82 g) and heated under reflux for 6 hours. After 
cooling, the solvent was evaporated in vacuo, and the gained 
crude product was purified by silica gel column chromatog- 
raphy. The residue was eluted with mixed solvent of hexane, 
ethyl acetate, and ethanol (60:35:5, v/v). The fractions 
containing the desired product were combined and evapo- 
rated in vacuo to obtain benzyl (R)-2-hydroxy-3-(4-meth- 
oxy-3-dimethylaminophenyl)propionate (0.93 g). 

NMR (CDC1 3 ,S): 2.68 (d,lH),2.74 (s,6H),2.92 (dd,lH), 
5.19 (s,2H) 6.7-6.8 (m,3H),7.3-7.4 (m,5H) 
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IR (KBr): 1738 cm" 1 
Preparation 131 

H-D-3MA-4MOPhLac-OBzl (0.90 g) was used instead of 
H-D-p-Me 2 NPhLac-OBz. Except above matter, Boc-Me- 
Leu-D-3MA-4MOPhLac-MeLeu-D-Lac-OBzl (1.40 g) was 
obtained according to a similar manner to that of Preparation 
24. 

NMR (CDC1 3 ,5): 0.89 (d,6H),1.41 (s) and 1.47 (s) (9H), 
1.4-1.6 (m,3H), 2.65 (s) and 2.68 (s) (3H),2.75 (s,6H), 
3.1-3.2 (m,2H),3.85 (s,3H),4.6-4.75 (m) and 4.95-5.3 (m) 
(4H),6.7-6.8 (m,3H),7.2-7.4 (m,5H) 

IR (KBr): 1741,1695 cm" 1 
Preparation 132 

Boc-MeLeu-D-3MA-4MOPhLac-OBzl (1.38 g) was used 
instead of Boc-MeLeu-D-p-Me 2 NPhLac-OBz. Except 
above matter, Boc-MeLeu-D-3MA-4MOPhLac-OH (1.16 g) 
was obtained according to a similar manner to that of 
Preparation 25., 

IR (KBr): 1740,1694 cm" 1 
Preparation 133 

Boc-MeLeu-D-3MA-4MOPhLac-OH (1.16 g) was used 
instead of Boc-MeLeu-D-p-Me 2 NPhLac-OH. Except above 
matter, Boc-MeLeu-D-3MA-4MOPhLac-MeLeu-D-Lac- 
OBzl (1 .80 g) was obtained according to a similar manner to 
that of 

Preparation 26, 

NMR (CDCl 3f 8): 0.8-1.1 (m,12H), 1.35-1. 7 (m,18H), 
2.65-3.1 (m,12H), 3.0-3.1 (m,2H),3.85 (s,3H),4.60-3.8 (m) 
and 4.9-5.5 (m) (6H), 6.7-6.85 (m,3H),7. 3-7.4 (m,5H) 

IR (KBr): 1740,1694,1664 cm" 1 
Preparation 134 

Boc-MeLeu-D-3MA-4MOPhLac-MeLeu-D-Lac-OBzl 
(0.90 g) was used instead of Boc-MeLeu-D-p-Me 2 NPhLac- 
OBzl. Except above matter, Boc-MeLeu-D-3MA- 
4MOPhLac-MeLeu-D-Lac-OH (0,85 g) was obtained 
according to a similar manner to that of Preparation 25, 

TR (KBr): 1740,1696,1662 cm -1 
Preparation 135 

Boc-MeLeu-D-3MA-4MOPhLac-MeLeu-D-Lac-OBzl 
(0.90 g) was used instead of Boc-MeLeu-D-p-Me 2 NPhLac 
MeLeu-D-Lac-OBzl. Except above matter, 2HCl.H-MeLeu- 
D-MA-4MOPhLac-MeLeu-D-Lac-OBzl (0.97 g) was 
obtained according to a similar manner to that of Preparation 
28. 

IR (KBr): 1744,1648 cm -1 
Preparation 136 

Boc-MeLeu-D-3MA-4MOPhLac-MeLeu-D-Lac-OH 
(0.84 g) was used instead of Boc-MeLeu-D-p-M^NPhLac- 
OH, and 2HCl.H-MeLeu-D-3MA-4MOPhLac-MeLeu-D- 
Lac-OBzl (0.96 g) was used instead of HCl.H-MeLeu-D- 
Lac-OBzl. Except above matter, Boc-MeLeu-D-3MA- 
4MOPhLac-MeLeu-D-Lac-MeLeu-D-3MA-4MOPhLac- 
MeLeu-D-Lac-OBzl (1.15 g) was obtained according to a 
similar manner to that of Preparation 26. 

NMR (CDC1 3 ,5): 0.75-1.05 (m,24H),1.3-1.8 (m,2.7H), 
2.6-3.2 (m,16H), 2.77 (s,12H),3,85 (s,6H), 4. 65-4.75 (m) 
and 4,9-5.5 (m) (10H),6.7-6.9 (m,6H),7. 3-7.4 (m,5H) 

IR (KBr): 1740,1694,1663 cm" 1 

FAB-MS: 1303 [M+H] + 
Preparation 137 

Boc-MeLeu-D-3MA-4MOPhLac-MeLeu-D-Lac MeLeu- 
D-3MA-4MOPhLac-MeLeu-D-Lac-OBzl (1.14 g) was used 
instead of Boc-MeLeu-D-p-MejNPhLac-OBzl. Except 
above matter, Boc-MeLeu-D-3MA-4MOPhLac-MeLeu-D- 
Lac-MeLeu- D - 3 M A-4MOPhLac-MeLeu-D -Lac- OH (1 .09 
g) was obtained according to a similar manner to that of 
Preparation 25. 



IR (KBr): 1740,1694,1663 cm" 1 
Preparation 138 

Boc-MeLeu-D-3MA-4MOPhLac-MeLeu-D-Lac MeLeu- 
D-3MA-4MOPhLac-MeLeu-D-Lac-OH (1.08 g) was used 

5 instead of Boc-MeLeu-D-p-MeaNPhLac-MeLeu-D-Lac- 
OBzl. Except above matter, 3HCl.H-MeLeu-D-3MA- 
4MOPhLac-MeLeu-D-Lac-MeLeu-D-3MA-4MOPhLac- 
MeLeu-D-Lac-OH (1.19 g) was obtained according to a 
similar manner to that of 

10 Preparation 28. 

IR (KBr): 1741,1646 cm" 1 
Preparation 139 

To a dichloromethane solution of ethyl D-2-hydroxy-3- 
(4-aminophenyl)propionate (4,2 g) were added under ice- 

15 cooling, triethylamine (7.36 ml), acetyl chloride (2.5 g) at 
room temperature for 2 and ¥i hours. The reaction solution 
was poured into aqueous saturated sodium bicarbonate solu- 
tion, and extracted with dichloromethane. After drying by 
magnesium sulfate, the solvent was evaporated in vacuo and 

20 then purified by silica gel column chromatography, eluting 
with a mixed solvent of hexane and ethyl acetate (1:1, v/v). 
The fractions containing the desired product were combined 
and evaporated in vacuo to obtain ethyl (R)-3-(4-aceta- 
midephenyl)-2-acetoxypropionate (3.42 g). 

25 NMR (CDC1 3 ,6): 1.24 (t,3H),2.08 (s,3H),2.16 (s,3H), 
3.06-3.20 (m,2H), 4.17 (q,2H),5.12-5,20 (m,lH),7.17 
(d,2H),7.43 (d,2H) 
Preparation 140 

To an anhydrous acetic acid solution of ethyl (R)-3-(4- 

30 acetarnidephenyl)-2-acetoxypropionate (3.12 g) was added 
dropwise under ice-cooling, fuming nitric acid (3 ml) — 
acetic anhydride (7.5 ml), and stirred for a half an hour 
successively. The reaction solution was poured into aqueous 
saturated sodium bicarbonate solution, after the neutraliza- 

35 tion, extracted with ethyl acetate, and washed with saturated 
brine. After drying by magnesium sulfate, the solvent was 
evaporated in vacuo to give ethyl (R)-3-(4-acetamide-3- 
nitrophenyl)-2-acetoxypropionate (3.98 g) 

NMR (CDC1 3 ,6): 1.25 (t,3H),2.11 (s,3H),2.29 (s,3H), 

40 3.10-3.25 (m,2H), 4.50 (q,2H),5. 17-5.24 (m,lH),7.52 (dd, 
1H),8.10 (d,lH),8.72 (d,lH) 
Preparation 141 

To a solution of ethyl (R)-3-(4-acetamide-3-nitrophenyl)- 
2-acetoxy propionate (3.9 g) in ethanol (120 ml) was added 

45 concentrated hydrochloric acid and heated under reflux for 
75 minutes. After ethanol was evaporated in vacuo, aqueous 
saturated sodium bicarbonate solution was added, extracted 
with ethyl acetate, and washed with saturated sodium chlo- 
ride. After drying by magnesium sulfate, the solvent was 

50 evaporated in vacuo to give ethyl (R)-3-(4-amino-3-nitro- 
phenyl)-2-hydroxypropionate (2.59 g). 

NMR (CDC1 3 ,5): 1.32 (t,3H),2.89 (dd,lH),3.05 (dd,lH), 
4.23 (q,2H),4.35-4.50 (m,lH),6.74 (d,lH),7.30 (dd,lH)), 
7.30 (d,lH) 

55 Preparation 142 

To a solution of ethyl (R)-3-(4-amino-3-nitrophenyl)-2- 
hydroxypropionate (0.8 g) in methanol (8 ml) and water (5 
ml) were added iron powder (1 g), acetic acid (0.8 ml) and 
heated under reflux for a half an hour. After the reaction 

60 solution was filtered through eel tie, methanol was evapo- 
rated in vacuo. After the residue was neutralized with 
aqueous sodium bicarbonate solution, the residue was 
extracted with ethyl acetate. After drying by magnesium 
sulfate, the solvent was evaporated in vacuo, and dissolved 

65 in acetic acid. To the mixture paraformaldehyde (0.56 g), 
and sodium cyanoborohydride (0.59 g) were added and 
stirred for 19 hours at room temperature. The reaction 



5,514,773 



41 



42 



solution was added to aqueous solution saturated with 
sodium bicarbonate, and after the residue was neutralized 
with aqueous sodium bicarbonate solution, extracted with 
ethyl acetate, and dried over sodium sulfate. The solvent was 
evaporated in vacuo and then purified by silica gel column 5 
chromatography, eluting with a mixed solvent of hexane and 
ethyl acetate (3:2, v/v). The fractions containing the desired 
product were combined and evaporated in vacuo to obtain 
ethyl (R)-3-[3 f 4-bis (dimethylamino)phenyl]-2-hydroxypro- 
pionate (0.3 g). 10 

NMR (CDC1 3 ,6): 1.29 (t,3H),2.65 (s,6H),2.77 (s,6H), 
2.75-3.16 (m,2H), 4.23 (q,2H),4. 35-4.50 (m,lH),6.70-6.83 
(m,2H),7.21-7.26 (m,lH) 

EI-MS: 281 [Mf 
Preparation 143 15 

To a solution of ethyl (R)-3-[3 t 4-bis(dimethylamino)phe- 
nyl]-2-hydroxypropionate (0.54 g) in benzene were added 
benzyl alcohol (2 ml) and 13-toluenesulfonic acid (0.8 g) 
and heated under reflux for 5 hours. The reaction solution 
was added to aqueous dilute hydrochloric acid, after wash- 20 
ing with ethyl acetate, the water layer was neutralized with 
aqueous saturated sodium bicarbonate, and extracted with 
ethyl acetate. After washing with saturated sodium chloride, 
dried over sodium sulfate. After the solvent was evaporated 
in vacuo, purified by silica gel column chromatography, 25 
eluting with a mixed solvent of hexane and ethyl acetate 
(3:1, v/v). The fractions containing the desired product were 
combined and evaporated in vacuo to obtain benzyl (12)-3- 
[3 ,4-bis(dimethylamino)phenyl]-2-hydroxy propionate (0.3 

g). 30 
NMR (CDC1 3 ,6): 2.74 (s,6H),2.75 (s,6H),2.91 (dd,lH), 

3.05 (dd,lH),4.40-4.55 (m,lH) t 5.15 (d,lH),5.22 (d,lH), 

6.60-6.80 (m,3H),7.25-7.40 (m,5H) 

JR (KBr): 1734 cm" 1 
Preparation 144 35 

H-D-3,4-DMAPhLac-OBzl (0.32 g) was used instead of 
H-D-p-Me 2 NPhLac-OBzl. Except above matter, Boc-Me- 
Leu-D-3,4-DMAPhLac-OBzl (0.59 g) was obtained accord- 
ing to a similar manner to that of Preparation 24. 

NMR (CDC1 3 ,8): 0.89 (d,6H), 1.32-1. 60 (m,12H), 40 
2.60-2.70 (m,3H),Z75 (s,12H),3.00-3.20 (m,2H),4.62-5.30 
(m,4H),6.65-6.78 (m,3H),7.20-7.40 (m,5H) 
Preparation 145 

Boc-MeLeu-D-3,4-DMAPhLac-OBzl (0.59 g) was used 
instead of Boc-MeLeu-D-p-Me 2 NPhLac-OBzl. Except 45 
above matter, Boc-MeLeu-D-3,4-DMAPhLac-OH (0.47 g) 
was obtained according to a similar manner to that of 
Preparation 25. 

NMR (CDC1 3 ,8): 0.89 (d,6H),1.20-1.80 (m,12H), 
2.60-2.85 (m,15H), 3.00-3.28 (m,2H),4.30-4.80 (m) and 50 
5.18-5.37 (m) (2H) ,6.78-6.90 (m,3H) 
Preparation 146 

Boc-MeLeu-D-3,4-DMAPhLac-OH (0.47 g) was used 
instead of Boc-MeLeu-D-p-Me 2 NPhLac-OH. Except above 
matter, Boc-MeLeu-D-3,4-DMAPhLac-MeLeu-D-Lac- 55 
OBzl (0.67 g) was obtained according to a similar manner to 
that of 

Preparation 26. 

NMR (CDC1 3 ,5): 0.77-1.00 (m,12H), 1.38- 1.70 (m,18H), 
2.71-3.18 (m,20H), 4.60-5.57 (m,6H),6.66-6.80 (m,3H), 60 
7.22-7.38 (m,5H) 
Preparation 147 

Boc-MeLeu-D-3,4-DMAPhLac-MeLeu-D-Lac-OBzl 
(0.34 g) was used instead of Boc-MeLeu-D-p-Me^NPhLac- 
OBzl. Except above matter, Boc-MeLeu-D-3,4- 65 
DMAPhLac-MeLeu-D-Lac-OH (0.30 g) was obtained 
according to a similar manner to that of Preparation 25. 



NMR (CDC1 3 ,6): 0.78-1.08 (m,12H), 1.20- 1.75 (m,18H), 
2.62-3.23 (m,20H), 4.60-5.82 (m,4H), 6.72-6. 84 (m,3H) 
Preparation 148 

Boc-MeLeu-D-3,4-DMAPhLac-MeLeu-D-Lac-OBzl 
(0.33 g) was used instead of Boc-MeLeu-D-p-MejNPhLac- 
MeLeu-D-Lac-OBzl. Except above matter, 3HCl.H-MeLeu- 
D-3,4-DMAPhLac-MeLeu-D-Lac-OBzl (0.30 g) was 
obtained according to a similar manner to that of Preparation 
28 

NMR (CDC1 3 ,8): 0.76-1.12 (m,12H), 1.25-2,20 (m,9H), 
2.60-4.20 (m,21H), 5.05-5.60 (m,5H),7.20-7.62 (m,7H), 
8.30-8.50 (m,lH),9.42-9.70 (m.lH), 10.92- 11.20 (m,lH) 
Preparation 149 

Boc-MeLeu-D-3,4-DMAPhLac-MeLeu-D-Lac-OH (0.30 
g) was used instead of Boc-MeLeu-D-p-MejNPhLac-OH, 
3HCl.H-MeLeu-D-3,4-DMAPhLac-MeLeu-D-Lac-OBzl 
(0.30 g) was used instead of HCl.H-MeLeu-D-Lac-OBzl. 
Except above matter, Boc-MeLeu-D-3,4-DMAPhLac-Me- 
Leu-D-Lac MeLeu-D-3 ,4-DMAPhLac-MeLeu-D-Lac-OBzl 
(0.35 g) was obtained according to a similar manner to that 
of Preparation 26. 

NMR (CDC1 3 ,8): 0.78-1.00 (m,24H), 1.20- 1.80 
(m,2.7H),2.63-3.18 (m,40H), 4.90-5.60 (m,10H),6.65-6.80 
(m,6H),7.22-7.38 (m,5H) 

FAB-MS: 1330 [M+H] + 
Preparation 150 

Boc-MeLeu-D-3,4-DMAPhLac-MeLeu-D-Lac-MeLeu- 
D-3,4-DMAPhLac-MeLeu-D-m-Lac-OBzl (0.34 g) was 
used instead of Boc-MeLeu-D-p-M^NPhLac-OBzl. Except 
above matter, Boc-MeLeu-D-3,4-DMAPhLac-MeLeu-D- 
Lac-MeLeu-D-3,4-DMAPhLac-MeLeu-D-Lac-OH (0.35 g) 
was obtained according to a similar manner to that of 
Preparation 25. 

NMR (CDC1 3 ,8): 0.78-1.07 (m,24H),l. 10-1.80 (m,27H), 
2.30-3.20 (m, 40H),4.60-5.74 (m,8H),6.70-6.82 (m,6H) 
Preparation 151 

(S)-2-fluorophenyl alanine (3.00 g) was dissolved in 6N 
-aqueous hydrochloric acid (80 ml) and at 0° C. sodium 
nitrite (3.01 g) was added gradually. After the mixture was 
stirred for 4 hours successively, the temperature was 
increased back to room temperature. To the mixture was 
added sodium nitrite (1.13 g), stirred further for 2 hours, 
added water (200 ml), and extracted with ether (150 mlxl, 
100 mlx2). The ether layer was washed with a solution 
(saturated brine: water=l:l, v/v) (100 mlx2), dried over 
calcium chloride, and the solvent was evaporated in vacuo. 
To the residue, benzene (20 ml), benzylalcohol (1 .32 ml) and 
p-toluenesulfonic acid mono hydrate (0.33 g) were added 
and heated under reflux for an hour using Dean-stark appa- 
ratus. After cooling down to room temperature, the crude 
product, which was gained by evaporating the solvent, was 
purified by silica gel chromatography, eluting with a mixed 
solvent of ethyl acetate and hexane (1:19 V/V). The fractions 
containing the desired product were combined and evapo- 
rated in vacuo to obtain benzyl (S)-2-chloro-3-(2-fluorophe- 
nyl)propionate (2.24 g). 

NMR (CDC1 3 ,S): 3.25 (dd,lH),3.40 (dd,lH),4.57 (t,lH), 
5.16 (s,2H),6.98- 7.40 (m,9H) 

EI-MS: 292 [M] + 
Preparation 152 

Benzyl (S)-2-chloro-3-(2-fluorophenyl)propionate (0,90 
g) was used instead of benzyl (S)-2-chloro-3-(4-methox- 
yphenyl) propionate. Except above matter, Boc-MeLeu-D- 
o-FPhLac-OBzl (1.30 g) was obtained according to a similar 
matter to that of Preparation 2. 

NMR (CDC1 3 ,8): 0.89 (d,6H),1.38-1.63 (m,12H), 
2.58-2.70 (m,3H),3.10- 3.38 (m,2H),4.6-4.78 (m) and 
5.1-5.38 (m) (4H),6.97-7.42 (m,9H) 
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FAB-MS: 402 [M-Boc+Hr 
Preparation 153 

Boc-MeLeu-D-o-FPhLac-OBzl (1.26 g) was used instead 
of Boc-MeLeu-D-p-Me 2 NPhLac-OBzl. Except above mat- 
ter, Boc-MeLeu-D-o-FPhLac-OH (1.07 g) was obtained 
according to a similar manner to that of Preparation 25. 

NMR (CDC1 3 ,8): 0.82-1.02 (m,6H),1.19-1.82 (m,12H), 
2.63-2.88 (m,3H), 3.08-3.9 (m,2H),4.26-4.42 (m) and 
4.6^.8 (ra) and 5.23-5.44 (m) (2H),6.99-7.4 (m,4H) 
Preparation 154 

Boc-MeLeu-D-o-FPhLac-OH (L03 g) was used instead 
of Boc-MeLeu-D-p-Me^NPhLac-OH. Except above matter, 
Boc-MeLeu-D-o-FPhLac-MeLeu-D-Lac-OBzl (1.45 g) was 
obtained according to a similar manner to that of Preparation 
26. 

NMR (CDC1 3 ,5): 0.80-1.05 (m,12H),1.18-1.83 (m f 18H), 
2.7-3.2 (m,8H), 4.6-4.8 (m) and 4.88-5.6 (m) (6H), 
6.99-7.43 (m,9H) 

FAB-MS: 601 [M-Boc+HF 
Preparation 155 

Boc-MeLeu-D-o-FPhLac-MeLeu-D-Lac-OBzl (0.70 g) 
was used instead of Boc-MeLeu-D-p-MeaNPhLac-OBzl. 
Except above matter, Boc-MeLeu-D-o-FPhLac-MeLeu-D- 
Lac-OH (0.57 g) was obtained according to a similar manner 
to that of 
Preparation 25. 

NMR (CDC1 3 ,5): 0.79-1.03 (m,12H), 1.08-1 .85 (m,18H), 
2.59-3.38 (m,8H), 4.6-4,98 (m) and 5.05-5.6 (m) and 
5.83-6.0 (m) (4H),6.99-7.38 (m,4H) 
Preparation 156 

Boc-MeLeu-D-o-FPhLac-MeLeu-D-Lac-OBzl (0.61 g) 
was used instead of Boc-MeLeu-D-p-Me 2 NPhLac-MeLeu- 
D-Lac-OBzl. Except above matter, HCl.H-MeLeu-D-o- 
FPhLac-MeLeu-D-Lac-OBzl (0.53 g) was obtained accord- 
ing to a similar manner to that of Preparation 28. 

NMR (CDC1 3 ,5): 0.62-1.03 (m,12H), 1.2-2.05 (m,9H), 
2.58-2.75 (m, 3H),2.98-3.36 (m,5H),3.62-3.82 (m,lH), 
5.02-5.38 (m) and 5.46-5.63 (m) (5H),6.99-7.43 (m,9H) 
Preparation 157 

Boc-MeLeu-D-o-FPhLac-MeLeu-D-Lac-OH (0.55 g) 
was used instead of Boc-MeLeu-D-p-Me 2 NPhLac-OH, and 
HCLH-MeLeu-D-o-FPhLac-MeLeu-D-Lac-OBzl (0.51 g) 
was used instead of HCl.H-MeLeu-D-Lac-OBzl. Except 
above matter, Boc-MeLeu-D-o-FPhLac-MeLeu-D-Lac-Me- 
Leu-D-o-FPhLac-MeLeu-D-Lac-OBzl (0.97 g) was 
obtained according to a similar manner to that of Preparation 
26. 

NMR (CDC1 3 , 5): 0.78-1.04 (m,24H),1.10-1.82 
(m,27H) t 2.7-3.23 (m,16H), 4.6^.8 (m) and 5.02-5.61 (m) 
(10H) f 6.98-7.42 (m,13H) 

FAB-MS: 1093 [M-Boc+H] + 
Preparation 158 

Boc-MeLeu-D-o-FPhLac-MeLeu-D-Lac-MeLeu-D-o- 
FPhLac-MeLeu-D-Lac-OBzl (0.89 g) was used instead of 
Boc-MeLeu-D-p-Me 2 NPhLac-OBzl. Except above matter, 
Boc-MeLeu-D-o-FPhLac-MeLeu-D-Lac-MeLeu-D-o- 
FPhLac-MeLeu-D-Lac-OH (0.84 g) was obtained according 
to a similar manner to that of Preparation 25, 

NMR (CDC1 3 ,5): 0.78-1.05 (m,24H),1.12-1.82 (m,27H), 
2.62-3.29 (m,16H), 4.5-5.87 (m,8H),6.98-7.38 (m,8H) 
Preparation 159 

(S)-3-fluorophenylaniline (5.20 g) was used instead of 
(S)-2-fluorophenylaniline. Except above matter, benzyl (S)- 
2-chloro-3-(3-fluorophenyl) propionate (7.04 g) was 
obtained according to a similar manner to that of Preparation 
151. 

NMR (CDC1 3 ,8): 3.17 (dd,lH),3.36 (dd, 1 H)),4.47 (t,lH), 
5.17 (s,2H),6.82-7.04 (m,3H),7. 18-7.5 (m,6H) 



El-MS: 292 [M] + 
Preparation 160 

Benzyl (S)-2-chloro-3-(3-fluorophenyl)propionate (1.76 
g) was used instead of benzyl (S)-2-chloro-3-(4-methox- 
5 yphenyl) propionate. Except above matter, Boc-MeLeu-D- 
m-FPhLac-OBzl (1.13 g) was obtained according to a simi- 
lar manner to that of Preparation 2. 

NMR (CDC1 3 ,5): 0.9 (d,6H),1.39-1.78 (m,12H),2.6-2.77 
(m,3H),3.03-3.22 (m,2H) f 4.63-4.79 (m) and 4.92-5.36 (m) 
10 (4H),6.8-7.0 (m,3H), 7.18-7.42 (m,6H) 

FAB-MS: 402 [M-Boc+Hr 
Preparation 161 

Boc-MeLeu-D-m-FPhLac-OBzl (1.11 g) was used instead 
of Boc-MeLeu-D-p-Me^NPhLac-OBzl. Except above mat- 
15 ter, Boc-MeLeu-D-m-FPhLac-OH (1.00 g) was obtained 
according to a similar manner to that of Preparation 25. 

NMR (CDC1 3 ,6): 0.82-1.00 (m,6H),1.2-1.8 (m,12H), 
2.76-2.85 (m,3H), 3.02-3.25 (m,2H),4.38-4.5 (m) and 

4.62- 4.79 (m) and 5.19-5.41 (m) (2H),6.86-7.04 (m,3H), 
20 7.19-7.38 (m,lH) 

Preparation 162 

Boc-MeLeu-D-m-FPhLac-OH (0.99 g) was used instead 
of Boc-MeLeu-D-p-Me 2 NPhLac-OH. Except above matter, 
Boc-MeLeu-D-m-FPhLac-MeLeu-D-Lac-OBzl ( 1 .32 g) 
25 was obtained according to a similar manner to that of 
Preparation 26. 

NMR (CDC1 3 ,5): 0.80-1.01 (m,12H), 1.39- 1.79 (m,18H), 
2.73-3.18 (m,8H), 5.03-5.57 (m,6H),6.88-7.07 (m,3H), 
7.21-7.42 (m,6H) 
30 FAB-MS: 601 [M-Boc+H] + 
Preparation 163 

Boc-MeLeu-D-m-FPhLac-MeLeu-D-Lac-OBzl (0.65 g) 
was used instead of Boc-MeLeu-D-p-M^NPhLac-OBzl. 
Except above matter, Boc-MeLeu-D-m-FPhLac-MeLeu-D- 
35 Lac- OH (0.69 g) was obtained according to a similar manner 
to that of 
Preparation 25. 

NMR CCDC1 3 ,5): 0.8-1.02 (m,12H),l. 1-1.8 (m,18H), 

2.63- 3.3 (m,8H), 4.62-5.59 (m) and 5.73-5.85 (m) (4H), 
40 6.83-7.1 (m,3H),7.19-7.38 (m,lH) 

Preparation 164 

Boc-MeLeu-D-m-FPhLac-MeLeu-D-Lac-OBzl (0.65 g) 
was used instead of Boc-MeLeu-D-p-Me 2 NPhLac-MeLeu- 
D-Lac-OBzl. Except above matter, HCl.H-MeLeu-D-m- 

45 FPhLac-MeLeu-D-Lac-OBzl (0.59 g) was obtained accord- 
ing to a similar manner to that of Preparation 28. 

NMR (CDC1 3 ,S): 0.69-1.03 (m,12H),l. 18-2.03 (m,9H), 
2.58-2.7 (m,3H), 2.82-3.0 (m,3H),3.03-3.21 (m,2H), 
3.62-3.82 (m,lH),5.01-5.38 (m) and 5.41-5.58 (m) (5H) t 

50 6.94-7.07 (m,3H),7. 17-7.43 (m,6H) 
Preparation 165 

Boc-MeLeu-D-m-FPhLac-MeLeu-D-Lac-OH (0.69 g) 
was used instead of Boc-MeLeu-D-p-Me 2 NPhLac-OH, 
HCl.H-MeLeu-D-m-FPhLac-MeLeu-D-Lac-OBzl (0.59 g) 

55 was used instead of HCl.H-MeLeu-D-Lac-OBzl. Except 
above matter, Boc-MeLeu-D-m-FPhLac-MeLeu-D-Lac- 
MeLeu-D-m-FPhLac-MeLeu-D-Lac-OBzl (1.06 g) was 
obtained according to a similar manner to that of Preparation 
26. 

60 NMR (CDC1 3 ,6): 0.77-1.04 (m,24H), 1.04- 1.95 (m,27H), 
2.6-3.3 (m,16H), 4.62-4.79 (m) and 4,88-5.58 (m) (10H), 
6.82-7.14 (m,6H),7. 19-7.42 (m,7H) 

FAB-MS: 1094 [M-Boc+H]* 
Preparation 166 

65 Boc-MeLeu-D-m-FPhLac-MeLeu-D-Lac-MeLeu-Do-m- 
FPhLac-MeLeu-D-Lac-OBzl (0.97 g) was used instead of 
Bpc-MeLeu-D-p-Me^NPhLac-OBzl. Except above matter, 
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Boc-MeLeu-D-m-FPhLac-MeLeu-D-Lac-MeLeu-D-m- 
FPhLac-MeLeu-D-Lac-OH (0.81 g) was obtained according 
to a similar manner to that of Preparation 25. 

NMR (CDC1 3 ,8): 0.77-1.05 (m,24H), 1.05-1 .83 (m,27H), 
2.58-3.22 (ra,16H), 4.6-4.79 (m) and 4.88-5.78 (m) (8H), 5 
6.85-7.08 (m,6H),7.18-7.39 (m,2H) 
Preparation 167 - 

(S)-4-fluorophenylaniline (5.00 g) was used instead of 
(S)-2-fluorophenylaniline. Except above matter, benzyl (S)- 
2-chloro-3-4-fluorophenyI) propionate (1.8 g) was obtained 10 
according to similar manner to that of Preparation 151. 

NMR (CDCl 3 ,5): 3.16 (dd,lH),3.33 (dd,lH),4.44 (t,lH), 
5.15 (s,2H),6.88-7.42 (m,9H) 

El-MS: 292 [M] + 
Preparation 168 15 

Benzyl (S)-2-chloro-3-(4-fluorophenyl)propionate (2.21 
g) was used instead of benzyl (S)-2-chloro-3-(4-methox- 
yphenyl) propionate. Except above matter, Boc-MeLeu-D- 
p-FPhLac-OBzl (1.55 g) was obtained according to a similar 
manner to that of Preparation 2. 20 

NMR (CDC1 3 ,6): 0.9 (d,6H), 1.3-1 .62 (m,12H),2.58-2.67 
(m,3H),3.0-3.12 (m,2H),4.6-4.79 (m) and 4.9-5.27 (m) 
(4H) t 6.9-7.42 (m,9H) 

FAB-MS: 402 [M-Boc+H] + 
Preparation 169 '25 

Boc-MeLeu-D-p-FPhLac-OBzl (1.45 g) was used instead 
of Boc-MeLeu-D-p-MejNPhLac-OBzl. Except above mat- 
ter, Boc-MeLeu-D-p-FPhLac-OH (1.25 g) was obtained 
according to a similar manner to that of Preparation 25. 

NMR (CDC1 3 ,5): 0.83-1.00 (m,6H),L41-1.78 (m,12H), 30 
2.7-2.84 (m,3H), 3,02-3.23 (m,2H),4.4 1-5.39 (m,3H), 
6.9-7.06 (m,2H),7. 1-7.26 (m,2H) 
Preparation 170 

Boc-MeLeu-D-p-FPhLac-OH (1.23 g) was used instead 
of Boc-MeLeu-D-p-M^NPhLac-OH. Except above matter, 35 
Boc-MeLeu-D-p-FPhLac-MeLeu-D-Lac-OBzl (2.06 g) was 
obtained according to a similar manner to that of Preparation 
26. 

NMR (CDC1 3 ,8): 0.7-1.04 (m,12H), 1.1-1. 97 (m,18H), 
2.63-2.96 (m,6H), 3.0-3.18 (m,2H),4.6-5.5 (m f 6H), 40 
6.88-7.1 (m,2H),7. 15-7.5 (m,7H) 

FAB-MS: 601 [M-Boc+H] + 
Preparation 171 

Boc-MeLeu-D-p-FPhLac-MeLeu-D-Lac-OBzl (0.9 g) 
was used instead of Boc-MeLeu-D-p-M^NPhLac-OBzl. 45 
Except above matter, Boc-MeLeu-D-p-FPhLac-MeLeu-D- 
Lac-OH (0.78 g) was obtained according to a similar manner 
to that of 
Preparation 25. 

NMR (CDC1 3 ,8): 0.8-1.02 (m,12H), 1.05-1 .8 (m,18H), 50 

2.62— 3.3 (m,8H), 4.6-5.85 (m,4H),6.88-7.05 (m,2H), 
7.12-7.28 (m,2H) 

Preparation 172 

Boc-MeLeu-D-p-FPhLac-MeLeu-D-Lac-OBzl (0.89 g) 
was used instead of Boc-MeLeu-D-p-Me 2 NPhLac-MeLeu- 55 
D-Lac-OBzl. Except above matter, HCl.H-MeLeu-D-p- 
FPhLac-MeLeu-D-Lac-OBzl (0.85 g) was obtained accord- 
ing to a similar manner to that of Preparation 28. 

NMR (CDC1 3 ,5): 0.68-1.05 (m, 12H), 1.1 8-2.05 (m,9H), 
2.53-2.68 (m,3H), 2.82-3.0 (m,3H),3.0-3.18 (m,2H), 60 

3.63- 3.81 (m,lH),5.02-5.38 (m,4H), 5.4-5.59 (m,lH), 
6.96-7.07 (m,2H),7. 15-7.42 (m,7H) 

Preparation 173 

Boc-MeLeu-D -p-FPhLac-MeLeu-D-Lac-OH (0.77 g) 
was used instead of Boc-MeLeu-D-p-Me 2 NPhLac-OH, and 65 
HCLH-MeLeu-D-p-FPhLac-MeLeu-D-Lac-OBzl (0.84 g) 
was used instead of HCl.H-MeLeu-D-Lac-OBzl. Except 



above matter, Boc-MeLeu-D-p-FPhLac-MeLeu-D-Lac-Me- 
Leu-D-p-FTPhLac-MeLeu-D-Lac-OBzl (1.32 g) was 
obtained according to a similar manner to that of Preparation 
26. 

NMR (CDC1 3 ,5): 0.78-1.07 (m,24H),1.13-1.9 (m,27H), 
2.62-3.28 (m,16H), 4.6-4.8 (m) and 4.9-5.57 (m) (10H), 
6.86-7.07 (m,4H),7.07-7.42 (m,9H) 

FAB-MS: 1094 [M-Boc+Hf 
Preparation 174 

Boc-MeLeu-D-p-FPhLac-MeLeu-D-Lac-MeLeu-D-p- 
FPhLac-MeLeu-D-Lac-OBzl (1.31 g) was used instead of 
Boc-MeLeu-D-p-Me 2 NPhLac-OBzl. Except above matter, 
Boc-MeLeu-D-p-FPhLac-MeLeu-D-Lac-MeLeu-D-p- 
FPhLac-MeLeu-D-Lac-OH (0.99 g) was obtained according 
to a similar manner to that of Preparation 25. 

NMR (CDC1 3 ,6): 0.79-1.05 (m,24H),1.18-1.93 (m,27H), 
2.62-3.24 (m,16H), 4.58-5.8 (m,8H),6.88-7.04 (m,4H), 
7.1-7.38 (m,4H) 
Preparation 175 

Boc-MeLeu-D)-p-MeOPhLac-MeLeu-D-Lac-OH (0.96 
g) was used instead of Boc-MeLeu-D-p-Me^NPhLac-OH, 
and HCl.H-MeLeu-D-PhLac-MeLeu-D-Lac-OBzl (1.42 g) 
was used instead of, HCLH-MeLeu-D-Lac-OBzl.' Except 
above matter, Boc-MeLeu-D-p-MeOPhLac-MeLeu-D-Lac- 
MeLeu-D-PhLac-MeLeu-D-Lac-OBzl (1.28 g) was 
obtained according to a similar manner to that of Preparation 
26. 

NMR (CDC1 3 ,5): 0.77-1.02 (m,24H), 1.02- 1.96 (m,27H), 
2.6-3.25 (m,16H), 3.78 (8,3^,4.6-4.8 (m) and 4.95-5.57 
(m) (10H),6.78-6.90 (m,2H), 7.04-7.4 (m,12H) 

FAB-MS: 1087 [M-Boc+H] + 
Preparation 176 

Boc-MeLeu-D-p-MeOPhLac-MeLeu-D-Lac-MeLeu-D- 
PhLac-MeLeu-D-Lac-OBzl (1.13 g) was used instead of 
Boc-MeLeu-D-p-Me 2 NPhLaC"OBzl. Except above matter, 
Boc-MeLeu-D-p-MeOPhLac-MeLeu-D-Lac-MeLeu-D- 
PhLac-MeLeu-D-Lac-OH (0.98 g)was obtained according 
to a similar manner to that of Preparation 25. 

NMR (CDC1 3 ,5): 0.72-1.04 (m,24H), 1.04- 1.9 (m,27H), 
2.6-3.25 (m ? 16H), 3.78 (s,3H),4.5 8—4.8 (m) and 4.82-5.56 
(m) and 5.65-5.82 (m) (8H),6.78-6.9 (m,2H),7.03-7.38 
(m,7H) 

Preparation 177 

Benzyl chloroacetate (1.85 g) was used instead of benzyl 
(S)- 2-chloro-3-(4-methoxyphenyl)propionate. Except 
above matter, Boc-MeLeu-Glycol-OBzl (4.0 g) was 
obtained according to a similar manner to that of Preparation 
2. 

NMR (CDC1 3 ,5): 0.93 (d,6H),1.45 (s,9H),1.4-1.8 
(m,3H),2.78 (s) and 2.80 (s) (3H),4.6-5.0 (m,3H),5.29 
(s,2H),7.35 (s,5H) 

IR (KBr): 1740,1695 cm" 1 
Preparation 178 

Boc-MeLeu-Glycol-OBzl (1.50 g) was used instead of 
Boc-MeLeu-D-p-Me^NPhLac-MeLeu-D-Lac-OBzl. Except 
above matter, HCl.H-MeLeu-Glycol-OBzl (1.32 g) was 
obtained according to a similar manner to that of Preparation 
28. 

IR (KBr): 1753 cm" 1 
Preparation 179 

Boc-MeLeu-D-p-MeOPhLac-OH (0.69 g) was used 
instead of Boc-MeLeu-D-p-Me^NPhLac-OH, and HC1.H- 
MeLeu-Glycol-OBzl (0.59 g) was used instead of HC1.H- 
MeLeu-D-Lac-OBzl. Except above matter, Boc-MeLeu-D- 
p-MeOPhLac-MeLeu-Glycol-OBzl (0.79 g) was obtained 
according to a similar manner to that of Preparation 26. 

NMR (CDC1 3 ,5): 0.8-1.0 (m,12H),1.2-1.8 (m,6H),1.42 
(s) and 1.47 (s) (9H),2.7-3.0 (m,6H),3.03 (d,2H),3.78 
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(s,3H),4.66 ( s ,2H),4.6-5.5 (m, 3H),5.28 (s,2H),6.82 (d,2H), 
7.14 (d,2H),7.3-7.4 (m,5H) 

IR (KBr): 1740,1694,1664 cm -1 

APCI-MS: 599 [M+H] + 
Preparation 180 5 

Boc-MeLeu-D-p-MeOPhLac-MeLeu-Glycol-OBzl (0.39 
g) was used instead of Boc-MeLeu-D-p-Me 2 NPhLac-OBzl. 
Except above matter, Boc-MeLeu-D-p-MeOPhLac-MeLeu- 
Glycol-OH (0.32 g) was obtained according to a similar 
manner to that of Preparation 25. 

IR (KBr): 1744,1691,1663 cm" 1 
Preparation 181 

Boc-MeLeu-D-p-MeOPhLac-MeLeu-Glycol-OBzl (0.39 
g) was used instead of Boc-MeLeu-D-p-M^NPhLac-Me- 
Leu-D-Lac-OBzl. Except above matter, HCl.H-MeLeu-D- 
p-MeOPhLac-MeLeu-Glycol-OBzl (0.38 g) was obtained 
according to a similar manner to that of Preparation 28. 

IR (KBr): 1745,1653 cm" 1 
Preparation 182 
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trifluoroacetic acid (2 ml) and stirred for 2 hours succes- 
sively. The solvent was evaporated in vacuo, and the residue 
was dissolved in dioxane (30 ml). After adding the mixture 
dropwise for 5 hours into pyridine (629 ml) which was 
heated at 90° C, it was stirred for 2 and Vi hours succes- 
sively. The solvent was evaporated in vacuo, azeotroped by 
toluene (30 ml). To the residue was added ethyl acetate (200 
ml), washed with 10% aqueous citric acid solution, water, 
aqueous saturated sodium bicarbonate solution, water in 
order, dried over anhydrous sodium sulfate, and concen- 
trated in vacuo. The resultant crude product was purified by 
silica gel chromatography, and eluted with mixture of ethyl 
acetate and hexane (1 .5: 1 , v/v). The fractions containing the 
desired product were combined and evaporated in vacuo to 
obtain 



I — MeLeu — D-p-MeOPhLac-MeLeu — D-Lac-MeLeu — D-p-MeOPhLac-MeLeu — D-Lac — i 



Boc-MeLeu-D-p-MeOPhLac-MeLeu-Glycol-OH (0.32 25 
g) was used instead of Boc-MeLeu-D-p-Me 2 NPhLac-OH, 
and HCl.H-MeUu-D-p-MeOPhLac-MeLeu-Glycol-OBzl 
(0.37 g) was used instead of HCl.H-MeLeu-D-Lac-OBzl. 
Except above matter, Boc-MeLeu-D-p-MeOPhLac-MeLeu- 
Glycol-MeLeu-D-p-MeOPhLac-MeLeu-Glycol-OBzl 30 
(0.603 g) was obtained according to a similar manner to that 
of Preparation 26. 

NMR (CDC1 3 ,5): 0.8-1.05 (m,24H),1.41 (s) and 1.47 (s) 
(9H),1.21-1.9 (m,12H),2.65-3.1 (m,16H),3.78 (s,6H), 
4.60-4.85 (m) and 5.15- 5.5 (m) (10H),5.16 (s,2H), 
6.75-6.90 (m,2H),7.05-7,2 (m,2H),7.3-7.4 (m,5H) 

IR (KBr): 1744,1689,1667 cm" 1 
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(0.16 g). 

NMR (CDC1 3 ,5): 0.79-1.00 (m,24H), 1.10-1.80 
(m,18H), 2.73-3.09 (m,16H), 3.78 (s,6H), 4.40-4.54 (m). 
and 5.00-5.67 (m) (8H), 6.82 (d, 4H), 7.15 (d,4H). 

IR (KBr): 1741,1662 cm" 1 

FAB-MS: 1009 (M+H) + 

EXAMPLE 2 

Boc-MeLeu-D-Man-MeLeu-D-Lac-MeLeu-D-Man-Me- 
Leu-D-Lac-OC fi F 5 was used instead of Boc-MeLeu-D-p- 
MeOPhLac-MeLeu-D-Lac-MeLeu-D-p-MeOPhLac-Me- 
Leu-D-Lac-OC 6 F 5 . Except above matter, 



i — McLcu — D-Man-MeLeu — D-Lac-MeLeu — D-Man-MeLcu — D-Lac 



FAB-MS: 1189M+H] + 
Preparation 183 

Boc-MeLeu-D-p-MeOPhLac-MeLeu-Glycol-MeLeu-D- 4 5 
p-MeOPhLac-MeLeu-Glycol-OBzl (0.58 g) was used 
instead of Boc-MeLeu-D-p-Me2NPhLac-OBzl. Except 
above matter, Boc-MeLeu-D-p-MeOPhLac-MeLeu-Glycol- 
MeLeu-D-p-MeOPhLac-MeLeu-Glycol-OH (0.55 g) was 
obtained according to a similar manner to that of Preparation 50 
25, 

IR (KBr): 1742, 1664cm" 1 
Preparation 184 

Boc-MeLeu-D-p-MeOPhLac-MeLeu-Glycol-MeLeu-D- 
p-MeOPhLac-MeLeu-Glycol-OH (0.55 g) was used instead 55 
of Boc-MeLeu-D-p-Me 2 NPhLac-MeLeu-D-Lac-OBzl. 
Except above matter, HCl.H-MeLeu-D-p-MeOPhLac-Me- 
Leu-Glycol-MeLeu-D-p-MeOPhLac-MeLeu-Glycol-OH 
(0.53 g) was obtained according to a similar manner to that 
of Preparation 28. 60 

IR (KBr): 1741,1646 cm" 1 

EXAMPLE 1 

To a solution of Boc-MeLeu-D-p-MeOPhLac-MeLeu-D- 65 
Lac-MeLeu-D-p-MeOPhLac-MeLeu-D-Lac-OC 6 F 5 (0.4 g) 
in methylene chloride (4 ml) was added under ice-cooling, 



(0. 1 1 g) was obtained according to a similar manner to that 
of Example 1. 

NMR (CDC1 3 ,8): 0.70-1.00 (m T 24H), 1.10-1.98 
(m,18H), 2.75-3.10 (m,12H),4.6O-5.70 (m,6H), 6.44 
(s,2H),7.30-7.60 (m,10H). 

IR (KBr): 1750,1677 cm" 1 , 

FAB-MS: 921 (M+H) + 

EXAMPLE 3 

To a solution of 3HCl.H-MeLeu-D-p-Me 2 NPhLac-Me- 
Leu-D-Lac-MeLeu-D-p-Me^NPhLac-MeLeu-D-Lac-OH 
(0.825 g) in dichloromethane was (700 ml) was added under 
ice-cooling, triethylamine (0.45 ml) and bis(2-oxo-3-oxazo- 
lidinyl) phosphinic chloride (0.27 g), and stirred for 14 hours 
successively, and further stirred for 4 hours at room tem- 
perature. The solvent was evaporated in vacuo, was added 
water (50 ml), and extracted with ethyl acetate (40 mlx3). 
The ethyl acetate layer was washed with saturated brine, 
dried over anhydrous sodium sulfate. The solvent was 
evaporated in vacuo, the resultant crude product was puri- 
fied by silica gel chromatography, and eluted with mixture 
of hexane, ethyl acetate and ethanol (60:35:5, v/v). The 
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fractions containing the desired product were combined and 
evaporated in vacuo to obtain 



I — McLeu — D-p-Me 2 NPhLac-MeLeu — D-Lac-MeLcu — D-p-Me2NPLac-MeLeu — D-Lac — 



(0.40 g). 

NMR (CDC1 3 ,5) 0.75-1.1 (m,24H), 1.4-1 .85 (m,18H), , Q 
2.7-3.1 (m,28H), 4.4-5.8 (m,8H),6.64 (d,4H),7.08 (d,4H) 
IR (KBr): 1741,1662 cm" 1 
FAB-MS: 1035 [M+H] + 

EXAMPLE 4 



• — McLeu — D-p-MejNPhLac-MeLeu — D-Lac-MeLeu — D-p-Mc2NPhLac-MeLeu — D-Lac — 



20 

(0.145 g) 

was dissolved in 4N-hydrogen chloride in ethyl acetate (2 
ml). 

The solvent was evaporated in vacuo, the residue was 
dissolved in 4N-hydrogen chloride in ethyl acetate (2 ml) 25 
again. After the solvent was evaporated in vacuo, azeotroped 
by toluene (10 ml) twice to give 

■ — McLeu — D-p-Mc2NPhLac-McLcu — D-Lac-MeLeu— D-p-MesNPhLac-McLeu — D-Lac — 



2HC1 



(0.157 g). 

NMR (CDC1 3 ,5) 0.7-1.1 (m,24H), 1.25-1. 85 (m,18H), 
2.8-3.4 (m,16H), 3.15 (bs,12H),4.6-5.75 (m,8H),7.35-7.5 35 
(m,4H),7.6-7.75 (m,4H) 

IR (KBr): 1742,1649 cm" 1 

EXAMPLE 5 

40 

To a solution of 3HC1 .H-MeLeu-D-p-MorPhLac-MeLeu- 
D-Lac-MeLeu-D-p-MorPhLac-MeLeu-D-Lac-OH (0.404 g) 
in dichloromethane (162 ml) were added sodium bicarbon- 
ate (0.27 g) and bis(2-oxo-3-oxazolidinyl) phosphinic chlo- 
ride (0.13 g), and stirred for 71 hours successively. The 
solvent was evaporated in vacuo, added water (50 ml), and 45 
extracted with ethyl acetate (50mlx3). The ethyl acetate 
layer was washed with saturated brine, dried over anhydrous 
sodium sulfate. The solvent was evaporated in vacuo, the 
resultant crude product was purified by silica gel chroma- 
tography, and eluted with mixture of hexane, ethyl acetate, 50 
and ethanol (50:45:5, v/v). The fractions containing the 
desired product were combined and evaporated in vacuo to 
obtain 



■ — MeLeu — D-p-MorPhLac-Melcu — D-Lac-MeLeu — D-p-MorPhLac-MeLeu55-D-Lac — 



60 



t 



65 
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(0.238 g). 

NMR (CDC1 3 ,5) 0.8-1.1 (m,24H),1.3-1.8 (m,18H), 
2.7-3.2 (m,24H), 3.8-3.9 (m,8H),44-4.55 (m) and 5.0-5.7 
(m) (8H),6.82 (d,4H),7.13 (d, 4H) 

IR (KBr): 1740, 1662 cm" 1 5 

FAB-MS : 1119 [M+H+ 

EXAMPLE 6 

3HCl.H-MeLeu-D-p-PyrPhLac-MeLeu-D-Lac-MeLeu- 10 
D-p-PyrPhLac-MeLeu-D-Lac-OH (0.80 g) was used instead 
of 3HCl.H-MeLeu-D-p-MorPhLac-MeLeu-D-Lac-MeLeu- 
D-p-MorPhLac-MeLeu-D-Lac-OH, Except above matter, 



I — MeLeu — D-p-PyrPhLac-MeLeu — D-Lac-MeLeu — D-p-PyrPhLac-MeLeu — D-Lac — 



20 

(0.238 g) was obtained according to a similar manner to that 
of 

EXAMPLE 5. 

25 

NMR (CDC1 3 ,5) 0,75-1.1 (m,24H),1.2-1.8 (m,18H), 
1.9-2.05 (m,8H), 2.7-3.1 (m,16H),3. 15-3.3 (m,8H), 
4.4-^.55 (m) and 5.0-5.7 (m) (8H), 6.46 (d,4H),7.06 (d,4H) 

IR (KBr): 1740,1664 cm" 1 

FAB-MS: 1087 [M+H] + 30 

EXAMPLE 7 

i — MeLeu — D — PhLac-McLeu — D-Lac-MeLeu — D — PhLac-MeLeu — D-Lac— 



(0.382 g) was cooled down to -10° C. After fuming nitric 
acid (3.5 ml) was added dropwise in 15 minutes, the mixture 40 
was stirred for one hour at room temperature. The reaction 
solution was added gradually into saturated sodium bicar- 
bonate (25 ml), and extracted with ethyl acetate (25 mlx3). 
After washing the ethyl acetate layer with saturated brine, 45 
dried over anhydrous sodium sulfate, and the solvent was 
evaporated in vacuo to give crude product of 



I — MeLeu — D-p-NChPhLac-MeLeu — D-Lac-MeLcu — D-p-N0 2 PhLac-MeLeu — D-Lac — i 



(0.465 g). 55 
NMR (CDC1 3 ; 5) 0.65-1.1 (m,24H),1.2-1.8 (m,18H), 

2.7-3.3 (m,16H), 44-4.55 (m) and 5.0-5.7 (m) (8H), 

7.35-7.55 (m,4H),8.05-8.15 (m, 4H) 
IR (KBr): 1742,1662,1519,1343 cm -1 
FAB-MS: 1039 [M+H] + 60 
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EXAMPLE 8 

To a ethanol (5 ml) solution of crude product (72 mg) of 

■ — McLcu — D-p-NO^PhLac-MeLeu— D-Lac-MeLcu— D-p-NChPhLac-MeLeu— D-Lac — 



were added 37% aqueous formaldehyde (0.4 ml) and 10% 
palladium on carbon (0.1 g), and hydrogenated for 2 hours 10 
at room temperature under hydrogen gas atmospheric pres- 
sure. The catalyst was filtered off and the crude product 
which was gained by evaporating the solvent was purified by 
silica gel column chromatography, eluting with a mixed 15 
solvent of hexane, ethyl acetate and ethanol (75:20:5, v/v). 
The fractions containing the desired product were combined 
and evaporated in vacuo to obtain 

| — McLcu— D-p-Me 2 NPhLac-MeLeu — D-Lac-MeLeu — D-p-Me 2 NPhLac-MeLcu — D- Lac — 

25 

(42 mg). 

NMR (CDC1 3 ; 5) 0.75-1.1 (m,24H), 1.4- 1.85 (m,18H), 
2.7-3.1 (m,28H), 4.4-5.8 (m,8H),6.64 (d,4H),7.08 (d,4H) 
IR (KBr): 1741,1662 cm" 1 

30 

EXAMPLE 9 

To a methanol (10 ml) solution of crude product (312 mg) 

of 

I — McLcu — D-p-NChPhLac-MeLeu — D-Lac-MeLeu — D-p-NC^PhLac-MeLeu — D-Lac — i 



was added 10% palladium on carbon (0.1 g), and hydroge- 40 
nated for 2 hours at room temperature under hydrogen gas 
atmospheric pressure. The catalyst was filtered off and the 
crude product which was gained by evaporating the solvent 
was purified by silica gel column chromatography, eluting 45 
with a mixed solvent of hexane, ethyl acetate and ethanol 
(40:55:5, v/v). The fractions containing the desired product 
were combined and evaporated in vacuo to obtain 



■ — McLcu— D-p-NH2PhLac-McLeu — D-Lac-MeLeu — D-p-NH2PhLac-MeLcu — D-Lac — 



55 

(144 mg). 

NMR (CDC1 3 ,5): 0,75-1.1 (m,24H), 1.4-1. 85 (m,18H), 
2.7-3.1 (m, 16H),4.4-5.8 (m,8H),6.64 (d,4H),7.08 (d,4H) 
IR (KBr): 1741,1662 cm" 1 

FAB-MS: 979 [M+H] + 60 
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EXAMPLE 10 
To a methanol (10 ml) solution of 

McLeu — D-p-NHaPhLac-MeLcu — D-Lac-MeLeu — D-p-NHiPhLac-MeLeu — D-Lac — 



(250 mg) were added acetaldehyde (0.56 g) and 10% pal- 10 
ladium on carbon (0.15 g), and hydrogenated for 4 hours at 
room temperature under hydrogen gas atmospheric pressure. 
The catalyst was filtered off and the crude product which 
was gained by evaporating the solvent was purified by silica 
gel column chromatography, eluting with a mixed solvent of 15 
hexane, ethyl acetate, and ethanol (25:20:5, v/v). The frac- 
tions containing the desired product were combined and 
evaporated in vacuo to obtain 

I — MeLeu — D-p-Et2NPhLac-MeLeu — D-Lac-MeLcu — D-p-Et2NPhLac-MeLcu — D-Lac 



3 



(147 mg). 25 
NMR (CDC1 3 ,5): 0.7-1.9 (m,54H),2.65-3.1 (m,12H), 

3.2-3.4 (m,8H), 4.4-4.5 (m) and 5.0-5.8 (m) (8H),6.45-6.6 

(m,4H),7.0-7.1 (m,4H) 
IR (KBr):1741,1662 cm" 1 

FAB-MS: 1091 [M+H] + 30 

EXAMPLE 1 1 
To a methanol (10 ml) solution of 

I — MeLeu — D-p-NH 2 PhLac-MeLeu — D-Lac-MeLeu — D-p-NHjPhLac-MeLeu — D-Lac 



(250 mg) were added n-hexanal (0.62 g) and 10% palladium 40 
on carbon (0.15 g), and hydrogenated for 11 hours at room 
temperature under hydrogen gas atmospheric pressure. The 
catalyst was filtered off and the crude product which was 
gained by evaporating the solvent was purified by silica gel 
column chromatography, eluting with a mixed solvent of 45 
hexane, ethyl acetate, and ethanol (25:70:5, v/v). The frac- 
tions containing the desired product were combined and 
evaporated in vacuo. To the resultant residue was added 
4N-hydrogen chloride in ethyl acetate (5 ml), and the solvent 
was evaporated, repeated the same procedure again to give 

I — MeLeu — D-p-Hex2NPhLac-MeLeu — D-Lac-MeLeu — D-p-Hex2NPhLac-MeLeu — D-Lac — 



55 

(147 mg). 

NMR (CDC1 3 ,5): 0.7-2.1 (m,86H),2.7-3.6 (m,24H), 
4.4-4.6 (m) and 5.0-5.7 (m) (8H),7.3-7.45 (m,4H),7.6-7.75 

(m ' 4H) 

IR (KBr): 1743,1656 cm' 1 60 
FAB-MS: 1315 [M+H] + 
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EXAMPLE 12 IR (KBr): 1742,1663 cm" 1 

FAB-MS: 1079 [M+H] + 



3HCl.H-MeLeu-D-p-PipPhLac-MeLeu-D-Lac-MeLeu- 
D-p-PipPhLac-MeLeu-D-Lac-OH (1.24 g) was used instead 
of 3HCl.H-MeLeu-D-p-MorPhLac-MeLeu-D-Lac-MeLeu- 
D-p-MorPhLac-MeLeu-D-Lac-OH. Except above matter, 



i — MeLeu — D-p- PipPhLaoMeLeu — D-LaoMeLeu — D-p-PipPhLac-MeLcu— D-Lac — 



(0.82 g) was obtained according to a similar manner to that EXAMPLE 14 

of Example 5. 15 To a trifluoroacetic acid (0.5 ml) solution of 

NMR (CDC1 3 ,S): 0.7-1.1 (m,24H),1.2-1.9 (m,30H), 

2.65-3.2 (m,24H), 4.4-4.55 (m) and 5.0-5.7 (m) (8H),6.84 

(d,4H),7.09 (d,4H) 

IR (KBr): 1 740, 1 663 cm" 1 20 

FAB-MS: 1115 [M+H] + 



i — MeLeu — D-p-NH 2 PhLac-MeLeu — D-Lac-MeLcu — D-p-NHiPhLac-McLcu — D-Lac — i 



EXAMPLE 13 

A suspension of 

I — MeLeu— D-p-NfyPhLac-MeLeu — D-Lac-MeLeu — D-p-NH2PhLac-McLcu— D-Lac — i 



(0.228 g),2,5-dimethoxytetrahydrofuran (0.045 ml) and ace- 
tic acid (1 ml) were stirred for 3 hours at room temperature, 
and further stirred for 3 hours at 50° C. Further more, to the 
mixture was added 2,5-dimethoxytetrahydrofuran (0.045 
ml) and stirred for 3 hours successively. The reaction 
solution was poured into ice-aqueous saturated sodium 
bicarbonate solution and extracted with ethyl acetate (20 
ml>c2). After washing the ethyl acetate layer with saturated 
brine, dried over anhydrous sodium sulfate, the crude prod- 
uct which was gained by evaporating the solvent was 
purified by silica gel column chromatography, eluting with 
a mixed solvent of hexane, ethyl acetate, and ethanol 
(50:45:5, v/v). The fractions containing the desired product 50 
were combined and evaporated in vacuo to obtain 



(48 mg) was added at room temperature, sodium nitrite (8 
mg), after the reaction solution was stirred for 1 hour at 60° 
C, the solvent was evaporated in vacuo and the residue was 
azeotroped by toluene. To the residue were added sodium 
bicarbonate (84 mg), water (0.5 ml), dioxane (2,5 ml) and 
after the mixture was stirred for 15 hours at room tempera- 
ture, water (50 ml) was added and extracted with ethyl 
acetate (25 mlx3). After washing the ethyl acetate layer with 
saturated brine, dried over anhydrous sodium sulfate, the 
crude product which was gained by evaporating the solvent 
was purified by silica gel column chromatography, eluting 
with a mixed solvent of hexane, ethyl acetate, and ethanol 
(65:30:5, v/v). The fractions containing the desired product 
were combined and evaporated in vacuo to obtain 



40 



45 



I — MeLeu — D-p-PylPhLac-MeLeu — D-Lac-McLcu — D-p-PylPhLac-McLcu — D-Lac — 



(56.6 mg). 

NMR (CDC1 3 ,8): 0.77-1.1 (m,24H), 1.2-1. 82 (m,18H), 60 
2.7-3.23 (m, 16H),52-5.73 (m,8H),6.28-6.39 (m,4H), 
6.56-6.7 (m,4H),6.96-7.38 (m, 8H) 
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59 



60 



I — MeLcu — D-p-OHPhLac-McLeu — D-Lac-McLcu — D-p-OHPhLac-MeLeu— D-Lac — i 



(40.4 mg). 

NMR (CDC1 3 ,5): 0.70-1.8 (m,42H),2.7-3.15 (m,16H), 
4.38-4.55 (m) and 4.97-5.68 (m) (8H) f 6.65-6.83 (m,4H), 
6.94-7.17 (m,4H) 

IR (KBr): 1741,1648 cm" 1 

FAB-MS: 981 [M+H] + 



EXAMPLE 15 



A suspension of 



10 



NMR (CDC1 3 ,5): 0.70-1.9 (m,64H),2. 68-3.2 (m,16H), 
3.91 (t,4H),4.42-4.56 (m) and 5.03-5.9 (m) (8H),6.69-6.84 
(m,4H),7.05-7.2 (m,4H) 

IR (KBr): 1742,1661 cm" 1 

FAB-MS: 1149 [M+H] + 

EXAMPLE 17 

To Boc-MeLeu-D-p-MEPhLac-MeLeu-D-Lac-MeLeu- 
D-p-MEPhLac-MeLeu-D-Lac-OH (1.03 g) was added 



I — McLeu — D-p-OHPhLac-McLcu — D-Lac-MeLeu — D-p-OHPhLac-MeLeu — D-Lac — i 



(0.3 g), dimethylformamide (2 ml), potassium carbonate 
(128.5 mg) and ethyl iodide (0.08 ml) were stirred for 18 
hours at room temperature, and then water (30 ml) was 25 
added and extracted with ethyl acetate (20 mlx3). After 
washing the ethyl acetate layer with saturated brine, dried 
over anhydrous sodium sulfate, the crude product which was 
gained by evaporating the solvent was purified by silica gel ^ 
column chromatography, eluting with a mixed solvent of 
hexane and ethyl acetate (1:1, v/v). The fractions containing 
the desired product were combined and evaporated in vacuo 
to obtain 



4N-hydrogen chloride in ethyl acetate solution (20 ml), and 
stirred for 50 minutes at 0° C. After the solvent was 
evaporated in vacuo, the residue was azeotroped by toluene, 
was added dichloromethane (850 ml), cooled down to 0° C, 
added triethylamine (0.47 ml) and bis (2-oxo-3-oxazolidi- 
nyl) phosphinic chloride (0.32 g), and stirred for 14 hours 
successively. The solvent was evaporated in vacuo, was 
added 5% citric acid (100 ml) and extracted with ethyl 
acetate (100 mlx2). After washing the ethyl acetate layer 
with aqueous saturated sodium bicarbonate and saturated 
brine, dried over anhydrous sodium sulfate, the crude prod- 



r 



McLeu — D-p-EtOPhLac-MeLeu— D-Lac-MeLeu — D-p-EtOPhLac-McLeu— D-Lac — . 



(0.188 g). 

NMR (CDC1 3 ,S): 0.76-1.09 (m,24H), 1.3-1. 82 (m,16H), 
2.7-3.15 (m, 16H),3.99 (q,4H),4.4-4.58 (m) and 4.9-5.8 
(m) (8H),6.76-6.88 (m,4H), 7.07-7.39 (m,4H) 

IR (KBr): 1743,1664 cm" 1 

FAB-MS: 1037 [M+H] + 

EXAMPLE 16 

n-Hexyl bromide (0.25 ml) was used instead of ethyl 
iodide. Except above matter, 



40 



45 



50 



uct which was gained by evaporating the solvent was 
purified by silica gel column chromatography, eluting with 
a mixed solvent of hexane, ethyl acetate, and ethanol 
(60:35:5, v/v). The fractions containing the desired product 
were combined and evaporated in vacuo to obtain 



j — McLeu — D-p-HexOPhLac-MeLcu — D-Lac-MeLeu — D-p-HexOPhLac-MeLeu — D-Lac — 



(0,179 g) was obtained according to a similar manner to that 
of Example 15. 
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. MeLeu — D-p-MEPhLac-MeLeu — D-Lac-MeLeu — D-p-MEPhLac-MeLeu — D-Lac — 



5 

(0.506 g). 

NMR (CDC1 3 ,8): 0.78-1.08 (m,24H),1.2-1.9 (m,18H), 
2.62-3.09 (m, 16H),3.45 (s,6H),3.65-3.82 (m,4H), 
4.02-4.19 (m,4H),4.6-4.78 (m) and 5.01-5.7 (m) (8H), 
6,8-6.96 (m,4H),7. 12-7.22 (m,4H) io 

IR (KBr): 1740,1662 cm' 1 

FAB-MS: 1097 [M+H] + 

EXAMPLE 1 8 

A suspension of 



■ — McLcu — D-p-OHPhLac-MeLeu — D-Lac-MeLeu — D-p-OHPhLac-McLeu — D-Lac — 



(0.3 g) f dimethylformamide (2 ml), potassium carbonate 
(128.5 mg),l-bromo- 2-(2-methoxyethoxy)ethane (0.93 ml), 
and sodium iodide (92.9 mg) were stirred for 17 hours at 25 
room temperature and stirred for 24 hours at 50° C. Further, 
to the mixture was added sodium iodide (92.9 mg) and 
stirred for 8 hours successively. To the mixture was added 
water (30 ml) and extracted with ether (20 mlx3). After 
washing the ether layer with saturated brine, dried over 
anhydrous sodium sulfate, the crude product which was 
gained by evaporating the solvent was purified by silica gel 
column chromatography and eluting with a mixed solvent of 
hexane, ethyl acetate, and ethanol (30:65:5, v/v). The frac- 
tions containing the desired product were combined and 
evaporated in vacuo to obtain 



i — MeLeu — D-p-MEEPhLac-MeLeu — D-Lac-MeLeu — D-p-MEEPhLac-MeLeu — D-Lac — 



(0.105 g). 

NMR (CDC1 3 ,8): 0.71-1.82 (m,54H),2.84-3.23 (m,16H) f 
3.39 (s,6H), 3.59-3.63 (m,4H),3,63-3.79 (m,4H),3.79-3.92 
(m,4H),4.03-4.2 (m,4H), 4.39-4.56 (m) and 5.0-5.77 (m) 
(8H),6.83 (d,4H),7.13 (d,4H) 

IR (KBr): 1743,1662 cm" 1 

FAB-MS: 1185 [M+Hf 

EXAMPLE 19 50 

Boc-MeLeu-D-o-MeOFhLac-MeLeu-D-Lac-MeLeu-D- 

0- MeOPhLac-MeLeu-D-Lac-OH (1.24 g) was used instead 
of Boc-MeLeu-D-p-MEPhLac-MeLeu-D-Lac-MeLeu-D-p- 
MEPhLac-MeLeu-D-Lac-OH. Except above matter, 55 

1 — MeLeu — D-o-MeOPhLac-MeLeu — D-Lac-MeLeu — D-o-MeOPhLac-MeLeu — D-Lac — i 
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63 



(0.87 g) was obtained according to a similar manner to that 
of EXAMPLE 17. 

NMR (CDC1 3 ,6): 0.79-1.08 (m,24H), 1.20-1. 81 (m,18H), 
2.71-3.15 (m, 16H),3.85 (s) and 3.86 (s) (6H),4.40-5.89 
(m,8H),6.82-6.93 (m,4H),7. 12-7.27 (m,4H) 

IR (KBr):1741,1663cm" 1 

FAB-MS: 1009 [M+H] + 



64 

EXAMPLE 22 



Boc-MeLeu-D-2,4-DMOPhLac-MeLeu-D-Lac-Me- 
Leu-D- 2,4-DMOPhLac-MeLeu-D-Lac-OH (1.49 g) was 
used instead of Boc-MeLeu-D-p-MEPhLac-MeLeu-D-Lac- 
MeLeu-D-p-MEPhLac-MeLeu-D-Lac-OH. Except above 
matter, 



I — MeLeu — D-2,4-DMOPhLac-MeLeu — D-Lac-MeLcu — D-2.4-DMO — PhLac-McLeu — D-Lac — • 



EXAMPLE 20 (0.95 g) was obtained according to a similar manner to that 

Boc-MeLeu-D-m-MeOPhLac-MeLeu-D-Lac~MeLeu-D- of Example 17. 
m-MeOPhLac-MeLeu-D-Lac-OH (0.79 g) was used instead 20 
of Boc-MeLeu-D-p-MEPhLac-MeLeu-D-Lac-MeLeu-D-p- 
MEPhLac-MeLeu-D-Lac-OH. Except above matter, 



i — MeLeu — D-m-MeOPhLac-MeLeu — D-Lac -MeLeu — D-m-MeOPhLac-MeLeu — D-Lac 



30 



(0.51 g) was obtained according to a similar manner to that 
of Example 17. 

NMR (CDC1 3 ,5): 0.75-1.15 (m,24H), 1.20-1. 85 (m,18H), 
2.70-3.18 (m, 16H),3.78 (s,6H),4.40-5.78 (m,8H), 
6.70-6.88 (m,6H),7. 10-7.25 (m,2H) 

IR (KBr):1739,1661cm- 1 

FAB-MS: 1009M+H] + 

EXAMPLE 21 

Boc-MeLeu-D-3,4-DMOPhLac-MeLeu-D-Lac-Me- 
Leu-D- 3,4-DMOPhLac-MeLeu-D-Lac-OH (0.26 g) was 
used instead of Boc-MeLeu-D-p-MEPhLac-MeLeu-D-Lac- 
MeLeu-D-p-MEPhLac-MeLeu-D-Lac-OH. Except above 
matter, 



35 



40 



NMR (CDC1 3 ,6): 0.78-1.12 (m,24H), 1.20- 1.80 (m,18H), 
2.70-3.16 (m, 16H),3.75-3.90 (m,12H),4.40-5.83 (m,8H), 
6.35-6.43 (m,4H),7.01-7.12 (m t 2H) 

IR (KBr): 1740,1661 cm" 1 

FAB-MS: 1069 [M+H]* 



EXAMPLE 23 

Boc-MeLeu-D-3,4-MODPhLac-MeLeu-D-Lac-MeLeu- 
D-3,4-MODPhLac-MeLeu-D-Lac-OH (0.59 g) was used 
instead of Boc-MeLeu-D-p-MEPhLac-MeLeu-D-Lac-Me- 
Leu-D-p-MEPhLac-MeLeu-D-Lac-OH. Except above mat- 
ter, 



I — MeLeu— D-3,4-DMOPhLac-MeLcu—D-Lac-MeLeu — D-3,4-DMO — PhLac-MeLeu— D-Lac — i 



(0.14 g) was obtained according to a similar manner to that 
of EXAMPLE 17, 



MeLeu — D-3,4-MODPhLac-MeLeu — D-Lac-McLeu — D-3,4-MODPhLac-MeLeu — D-Lac — i 



NMR (CDC1 3 ,5): 0.72-1.00 (m,24H),1.21-1.80 (m,18H), 
2.72-3.15 (m, 16H),3.85 (s,6H),3.86 (s,6H),4.42-5.72 
(m,8H),6.72-6.81 (m,6H) 

IR (KBr): 1740,1661 cm" 1 

FAB-MS: 1069 [M+H] + 



(0.29 g) was obtained according to a similar manner to that 
of Example 17. 

NMR (CDC1 3 ,8): 0.80-1.12 (m,24H), 1.22-2.00 (m,18H), 
2.63-3.20 (m, 16H),4.35-4.53 (m) and 5.00-5.70 (m) (8H), 
5.82-6.00 (m,4H),6.60-6.82 (m,6H) 
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IR (KBr): 1740, 1661 cm" 1 
FAB-MS: 1037 [M+H] + 

EXAMPLE 24 

3HCl.H-MeLeu-D-3MA-4MOPhLac-MeLeu-D-Lac-Me- 5 
Leu-D- 3MA-4MOPhLac-MeLeu-D-Lac-OH (1.18 g) was 
used instead of 3HCl.H-MeLeu-D-p-MorPhLac-MeLeu-D- 
Lac-MeLeu-D-p-MorPhLac-MeLeu-D-Lac-OH. Except 
above matter, 



! — MeLeu — D-3MA-4MOPhLac-MeLeu — D-Lac-MeLeu — D-3MA-4MOPhLac-MeLeu — D-Lac — i 



(0.390 g) was obtained according to a similar manner to that 
of Example 5. 

NMR (CDCI 3 ,6): 0.75-1.1 (m,24H), 1.2-2.1 (m,18H), 
2.6-3.3 (m,28H), 3.85 (s,6H),4.4-4.55 (m) and 5.0-5.7 (m) 
(8H),67-6.9 (m,6H) 

IR (KBr):1741,1663 cm- 1 

FAB-MS: 1095 [M+H] + 

EXAMPLE 25 

Boc-MeLeu-D-3,4-DMAPhLac-MeLeu-D-Lac-Me- 
Leu-D- 3,4-DMAPhLac-MeLeu-D-Lac-OH (0.35 g) was 
used instead of Boc-MeLeu-D-p-MEPhLac-MeLeu-D-Lac- 
MeLeu-D-p-MEPhLac-MeLeu-D-Lac-OH, and N-methyl- 
morpholine (0. 1 86 ml) was used instead of trielhylamine. 
Except above matter, 



i — MeLeu — D-3,4-DMAPhLac-MeLcu — D-Lac-MeLeu— D-3,4-DMAPhLac-McLcu — D-Lac — i 



(0.19 g) was obtained according to a similar manner to that 
of Example 17. 

NMR (CDC1 3 ,5): 0.70-1.10 (m,24H), 1.15-1.90 (m,18H), 40 
2.68-3.20 (m,40H),4.39-4.60 (m) and 4.95-5.75 (m) (8H), 
6.65-6.80 (m,6H) 

IR (KBr): 1739, 1662 cm -1 

FAB-MS: 1121 [M+H] + 

45 

EXAMPLE 26 

Boc-MeLeu-D-o-FPhLac-MeLeu-D-Lac-MeLeu-D-o- 
FPhLac-MeLeu-D-Lac-OH (0.82 g) was used instead of 
Boc-MeLeu-D-p-MEPhLac-MeLeu-D-Lac-MeLeu-D-p- 
MEPhLac-MeLeu-D-Lac-OH. Except above matter, 50 



i — MeLeu — D-o-FPhLac-MeLeu — D-Lac-MeLeu — D-o-FPhLac-MeLeu — D- 
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(0.58 g) was obtained according to a similar manner to that 
of Example 17. 

NMR (CDC1 3 ,5): 0.64-1.13 (m,24H),1.21-1.83 (m,18H), 
2.63-3.22 (m,16H),4.4-4.57 ( m ) and 5.02-5.82 (m) (8H), 
6.98-7.38 (m,8H) 

IR (KBr): 1743,1663 cm" 1 

FAB-MS: 985 [M+H] + 

EXAMPLE 27 

Boc-MeLeu-D-m-FPhLac-MeLeu-D-Lac-MeLeu-D-m- 
FPhLac-MeLeu-D-Lac-OH (0.77 g) was used instead of 
Boc-MeLeu-D-p-MEPhLac-MeLeu-D-Lac-MeLeu-D-p- 
MEPhLac-MeLeu-D-Lac-OH. Except above matter, 



10 
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(0.46 1 g) was obtained according to a similar manner to that 
of Example 17. 

NMR (CDC1 3 ,8): 0.78-1.06 (m,24H), 1.3-1 .82 (m,18H), 
2.64-3.21 (m,16H),3.78 (s,3H),4.6-4.78 (m) and 5.02-5.8 
(m) (8H),6.78-6.93 (m,2H),7.1-7.4 (m,7H) 

IR (KBr): 1741,1663 cm" 1 

FAB-MS: 979 [M+H] + 

EXAMPLE 30 

HCl.H-MeLeu-D-p-MeOPhLac-MeLeu-GlycoI-MeLeu- 
D-p-MeOPhLac-MeLeu-Glycol-OH (0.52 g) was used 
instead of HCLH-MeLeu-D-p-MorPhLac-MeLeu-D-Lac- 



i — MeLeu — D-m-FPhLac-MeLeu — D-Lac-McLeu— D-m-FPhLac-MeLeu — D-Lac — i 



(0.534 g) was obtained according to a similar manner to that 
of Example 17. 

NMR (CDC1 3 ,8): 0.7-1.06 (m,24H), 1.1 -1.95 (m,18H), 
2.6-3.27 (m,16H),4.4-4.58 (m) and 5.0-5.78 (m) (8H), 
6.82-7.1 (m,6H),7. 18-7.38 (m,2H) 



20 



MeLeu-D-p-MorPhLac-MeLeu-D-Lac-OH. Except above 
matter, 



MeLeu — D-p-MeOPhLac-McLeu-Glycol-MeLeu — D-MeOPhLac- McLcu-Glycol — , 



IR (KBr): 1741,1663 cm™ 1 
FAB-MS: 985 [M+H] + 

EXAMPLE 28 

Boc-MeLeu-D-p-FPhLac-MeLeu-D-Lac-MeLeu-D-p- 
FPhLac-MeLeu-D-Lac-OH (0.99 g) was used instead of 
Boc-MeLeu-D-p-MEPhLac-MeLeu-D-Lac-MeLeu-D-p- 
MEPhLac-MeLeu-D-Lac-OH. Except above matter, 



35 



(0.26 g) was obtained according to a similar manner to that 
of Example 5. 

NMR (CDC1 3 ,8): 0.75-1.1 (m,24H),1.2-1.8 (m,12H), 
2.7-3.2 (m,16H), 3.78 (s,3H),3.79 (s,3H),42-5.8 (m,10H), 
6.75-6.9 (m,4H),7.05-7.2 (m,4H) 

IR (KBr): 1741,1663 cm" 1 



I — MeLcu—D-p-FPhLac-MeLeu — D-Lac-MeLeu — D-p-FPhLac-MeLeu — D-Lac — 



(0.686 g) was obtained according to a similar manner to that 
of Example 17. 

NMR (CDC1 3 ,5): 0.7-1.1 (m,24H),1.18-1.9 (m,18H), 
2.62-3.23 (m,16H),4.4-4.58 (m) and 5.0-5.75 (m) (8H), 
6.89-7.07 (m,4H),7.07-7.25 (m,4H) 

IR (KBr): 1741,1662 cm' 1 

FAB-MS: 985 [M+Hf 

EXAMPLE 29 

Boc-MeLeu-D-p-MeOPhLac-MeLeu-D-Lac-MeLeu-D- 
PhLac-MeLeu-D-Lac-OH (0.96 g) was used instead of Boc- 
MeLeu-D-p-MEPhLac-MeLeu-D-Lac-MeLeu-D-p-ME- 
PhLac-MeLeu-D-Lac-OH. Except above matter, 



45 



50 
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FAB-MS: 981 [M+H] + 

EX AMPLE 31 

To an aqueous suspension (5 ml) of oxydiacetaldehyde 
bis(diethylacetal) (0.50 g) was added five drops of acetic 
acid and heated for half an hour at 100° C. To the resultant 
oxydiacetaldehyde solution was added acetonitrile solution 
(5 ml) of 



r— MeLeu — D-p-MeOPhLac-MeLeu — D-Lac-MeLeu — D-PhLac-MeLeu — D-Lac — t 



70 



• — MeLcu — D-p-NH2PhLac-MeLeu — D-Lac-MeLeu — D-p-NH;[PhLac-MeLeu — D-Lac 



(0.198 g) and after stirring for half an hour at room tem- 
perature, adjusted to pH7.0 by aqueous saturated sodium 
bicarbonate solution. To the mixture was added sodium 
cyanoborohydride (0.055 g) and pH was kept under 7.5 with 
acetic acid and in the meanwhile, it was stirred for 2 hours 
at room temperature. To the resultant reaction solution was 
added water (50 ml) and aqueous saturated sodium bicar- 
bonate solution (5 ml), and extracted with ethyl acetate. 15 
After washing the ethyl acetate layer with saturated brine, 
dried over anhydrous sodium sulfate. The solvent was 
evaporated in vacuo, the resultant crude product was puri- 
fied by silica gel chromatography, and eluted with mixture 
of hexane, ethyl acetate, and ethanol (55:40:5, v/v). Hie 20 
fractions containing the desired product were combined and 
evaporated in vacuo to obtain 



1 — MeLcu — D-p-MorPhLac-MeLeu — D-Lac-MeLeu — D-p-MorPhLac-MeLeu — D-Lac — 
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(0.045 g). 

NMR (CDC1 3 ,8): 0.8-1.1 (m,24H),1.3-1.8 (m,18H), 
2.7-3.2 (m,24H), 3.8-3.9 (m,8H),4.4-4.55 (m) and 5.0-5.7 60 wherein 
(m) (8H),6.82 (d,4H),7.13 (d t 4H) 

IR (KBr): 1740,1662 cm" 1 

FAB-MS: 1119 [M+H] + 

65 

What we claim is: 

1. A compound of the general formula (I): 



Me 



N 



/ 



O 



Me — N 
O 

V-C 
0=/ 

Mc — N 



0=/ 

O 

) — A a 
Me— N 

\ — B 
0=f 



0 




(I) 



A is a substituted benzyl group or a phenyl group which 
may have substituent(s), 

A a is a benzyl group which may have substituent(s) or a 
phenyl group which may have substituent(s), 

B and D are each lower alkyl, and 

C is hydrogen or lower alkyl, 
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or a pharmaceutically acceptable salt thereof. 

2. A compound of claim 1, wherein A and A fl are each a 
benzyl group substituted by cyclic amino, dilower alky- 
lamino or lower alkoxy, 

B and D are each isopropyl, and 

C is methyl. 

3. A compound of claim 1, wherein A and A° are each a 
benzyl group substituted by morpholino, dimethylamino or 
methoxy. 

4. A compound of claim 1, wherein A and A fl are each a 
benzyl group substituted by amino, nitro or hydroxy, 

B and D are each isopropyl, and 
C is methyl. 

5. A compound of the formula: 



10 
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A 5 is a benzyl group substituted by cyclic amino, or a 
benzyl group substituted by cyclic amino and lower 
alkoxy. 

8. A process for preparation of a compound of the general 
formula: 



I — MeLeu — D-p-MorPhLac-McLcu — D-Lac-McLeu — D-p-MorPhLac-MeLcu — D-Lao — 



6. A compound of the formula: 



McLeu — D-p-MdNPhLac-MeLeu — D-Lac-MeLeu — D-p-Me2NPhLac-MeLeu — D-Lac — j . 



30 



7. A process for preparation of a compound of the general 
formula: 



A* 



Me 



N 




O 




O 



o 



B 



N 

I 

Me 




O 




o 



o 



N 
I 

Me 



A 5 



B 




O 




N 
I 

Me 





or a salt thereof, which comprises 

subjecting a compound of the general formula: 



D A 3 B C D A 3 B C 




or a salt thereof, to a monoalkylation reaction followed 
by an intramolecular reaction, 

wherein B and D are each lower alkyl, 

C is hydrogen or lower alkyl, 

A 3 is a benzyl group substituted by amino, or a benzyl 
group substituted by amino and lower alkoxy, and 



D 



A 4 



Me 



N 




O 



73 




N 



Me 



B 
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A 4 



B 





N 
I 

Me 





or a salt thereof, which comprises 

subjecting a compound of the general formula: 



9. An anthelmintic agent which comprises a compound or 
a pharmaceutically acceptable salt thereof of claim 1 as an 
active ingredient. 



A3 



B 



Me 



N 





N 
I 

Me 





N 



Me 



A 3 





N 
I 

Me 



B 





20 

or a salt thereof, to an alkylation reaction, 
wherein B and D are each lower alkyl, 
C is hydrogen or lower alkyl, 

A 3 is a benzyl group substituted by amino, or a benzyl 
group substituted by amino and lower alkoxy, and 25 

A 4 is a benzyl group substituted by mono- or di-lower 
alkylamino, or a benzyl group substituted by mono- or 
di-lower alkylamino and lower alkoxy. 

30 



10. The compound of claim 1 wherein B and D are each 
an isobutyl group. 

11. The compound of claim 1 wherein A and A a are each 
a benzyl group substituted by a para-methoxy group. 

12. The process of claim 7 wherein B and D are each an 
isobutyl group. 
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WE (I) the undersigned inventor(s), hereby declare(s) that: 

My residence, post office address and citizenship are as stated below next to my name, 

We (I) believe that we are (I am) the original, first, and joint (sole) inventor(s) of the subject matter which 
is claimed and for which a patent is sought on the invention entitled 

DEPSIPEPTIDE DERIVATIVE, PRODUCTION THEREOF AND USE THEREOF 



the specification of which 

□ is attached hereto. 

□ was filed on : — as 

Application Serial No. 

and amended on - — ■■ * 

□ was filed as PCT international application 

Number PCT/ JP9 3/ 002 8 6 



March 8 f 1993 
on r 

and was amended under PCT Article 19 
on — - 



(if applicable). 



We (I) hereby state that we (I) have reviewed and understand the contents of the above-identified 
specification, including the claims, as amended by any amendment referred to above. 

We (I) acknowledge the duty to disclose information known to be material to the patentability of this 
application as defined in Section 1.56 of Title 37 Code of Federal Regulations. 

We (I) hereby claim foreign priority benefits under Section 119 of Title 35 United States Code, of any 
foreign application(s) for parent or inventor's certificate listed below and have also identified below any 
foreign application for patent or inventor's certificate having a filing date before that of the application on 
which priority is claimed: 

Priority 

Application No. Country Day/Month/Year Claimed 

4-92070 Japan 17/03/92 y cs □ No 

4-305093 Japan 15/10/92 $ y cs □ No 

O Yes □ No 



□ Yes □ No 
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P»ge2of 3 
Dedanttoo 



We (I) hereby claim the benefit under Section 120 of Title 35 United States Code, of any United States 
application(s) listed below and, insofar as the subject matter of each of the claims of this application is not 
disclosed in the prior United States application in the manner provided by the first paragraph of Section 1 12 
of Title 35 United States Code, We (I) acknowledge the duty to disclose material information as defined in 
Section 1.56(a) of Title 37 Code of Federal Regulations, which occurred between the filing date of the prior 
application and the national or PCT international filing date of this application: 



Application Serial No. 



Filing Dare 



Status (pending, patented, 
abandoned) 



And we (I) hereby appoint: Norman F, Obion, Registration Number 24.618; Marvin J. Spivak, Registration 
Number^ai^Crlrvin McClelland, Registration Number 21,124; G regory J. Maier, Registration Number, 
25,599; Arthur I. Neustadt, Registration Number MgSiL&obcrt C. Miller, Registration Number -2S*25Z^ 
KiaJaTd D. Kelly, Registration Number^TJSZLjames D. Hamilton, Registration Number, 28,421;J Sckhard 
^ O^W Kuesters, Registration Number 28,870; Robert T. Pous, Registration Number 29 2 092L£harles L. Gholz, 
*J & Registration Number _26 1 395j7mcent J. Sunderdick, Registration Number 29,004; William E. Beaumont, 
Registration Number JOj^Steven B. Kelber, Registration NumberJOjO^ Stuart D, Dwork, Registration 
Number 31,103; Ror^rTFTGnuse, Registration Number^Z025; Jean-Paul Lavalleye, Registration Number 
31,451; WfllianTB." Walker, Registration Number 22 ! 498 i Timothy R. Schwartz, Registration Numbe r 32,171; 
'-SfjgmaTG. Baxter, Registration Number ^mjjSifberto M. Vfflacorta, Registration Number 34,038 ; and 
John H.O. Clarke, Registration Number \7£I}*-qux (my) attorneys, with full powers of substitution and 
revocation, to prosecute this application and to transact all business in the Patent Office connected therewith; 
and we Hereby request that all correspondence regarding this application be sent to the firm ofj OgLON, ^ 
SPIVAK, McCLEUAND, M AIER Sc NEUSTADT, P^C., whose Post Office Address is: F ourth Flo 0 ^1755 
reffe!5on5^ — 

-^/TC^declare that all statements made herein of our (my) own knowledge are true and that all statements 
were made with the knowledge that willful false statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any patent issued thereon. 

•| EUnfihi. Nishiyama Residence: 13-1-317 , Kuzuharashimnachi , 

' NAME OF FIRST SQffiE INVENTOR Neyagawa-shi , OSAKA 572 JAPAN 



Signature of Inventor 




Citizen of: 



Japan 



Post Office Address:. 



the same as above 



August 5, 1994 



Date 



7/93 



y • 



Masaru Qhgaki. 



Signature of Inventor 



August 5, 1994 



Date 



^JByo^ Yamanishi 



Signature of Inventor 



August 5, 1994 



Date 



Joshi-hiko Kara 



Signature of Inventor 



August 5, 1994 



Dace 
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Dcdtrtiton 



NAME OF SECOND JOINT INVENTOR 



Residence* 3-1-58-317 , Minato j imanak amachi , 
Chuo-ku, Kobe-shi, HYOGO 572 JAP AN 



Citizen of: 



Japan. 



Pose Office Address: 



the same as above 



NAME OF THIRD JOINT INVENTOR 



Residence: 16-3, Hoshlml-cho, 
Ibaraki-shi, OSAKA 567 JAPAN 




Citizen of: 



Japan 



Post Office Address: 



the same as above 



NAME OF FOURTH JOINT INVENTOR 



Residence: 565-19 r Ooaza Miyaji, 
Miura-mura , inashiki-gun , 



I BARAK I 300-04 JAPAN 



^1 




Citizen of: 



Japan 



Pose Office Address: 



the s ame a s above 



NAME OF FIFTH JOINT INVENTOR 



Signature of Inventor 



Residence: 



Citizen of: 



Post Office Address: 



Date 



7/93 



STATEMENT 



Assistant Commissioner for Patents 
Alexandria, VA 22313-1450 

Sir/Madam: 



,, Katsunobu lhara, of which postal address is ARK MORI BLDG. 13F, 
1 2-32, Akasaka 1 -chome, Minato-ku, Tokyo, Japan hereby state that: 

, well understand the Japanese and English languages and attached is 
an accurate English transition made by me of the certified copy of the 
commercial register (Certificate of All the Records Registered) of Aste.las Pharma 



Inc. 




Name : 

Katsunobu IHARA 



Astellas Pharma Inc. 

Company number 0 1 99-0 1 -034966 

3-11, Nihonbashi-Honcho 2-chome, Chuo-ku, Tokyo 



Certificate of All the Records Registered 



Trade name 



Yamanouchi Pharmaceutical Co.. Ltd. 



Astellas Pharma Inc. 



Changed April 1,2005 



Registered April 1, 2005 



Location of head office | 3-1 1, Nihonbashi-Honcho 2-chome, Chuo-ku, Tokyo 



Method of public notice The statement is executed by publication in the Nihon Keizai Shimbun issued 



Matters necessary for 
obtaining information 
relating to the balance 
sheet 



Date of incorporation 



Object 



in Tokyo. 



http://www.vamanouchi.com/ip /index.html 



http://www.astellas.com/jp 



Established March 25, 2003 



Registered April 1,2003 



Changed April 1,2005 



Registered April 1 , 2005 



March 20, 1939 



1. Manufacture, sale, import and export of pharmaceuticals, quasi-drugs, 
drn ps used for animals, industrial chemica ls, agricultural chemicals and 

other chemical products 

2. Manufacture, sale, import and export of fo ods, food additives, seasonings, 
livestock feeds, feed additives, cosmet ics, sanitary fixtures, medical 
instruments, meters a nd gauges, d aily necessaries and miscellaneous goods 

3. Manufacture, sale, import and export of m edical machines and equipment, 
industrial machines and equipment and household equipment 

4. Manufacture, sale, import and export of alcoholic beverages and othe r 
beverages 

5. Breeding, sale, import and export of labo ratory animals 

6. Sale, purchase, lease, and mana gement of real estate and agency business 
thereof 

7. Warehouse business and roa d transport business 

8. Hotel business, and manage ment and control of health and physical 
education facilities and equipment 

9. Casualty insurance agenc y business 

10. Information processing service business using computer 

11. au businesses incidental to or related to one of the preceding Items 



1. Manufacture, sale, import and export of pharmaceuticals, quasi-drugs, 
drugs used for animals, reagents, industrial chemicals, agricultural 
chemicals and other chemical products 

2. Manufacture, sale, import and export of foods, food additives, seasonings, 
fertilizers, livestock feeds, feed additives, cosmetics, sanitary fixtures, 
medical instruments, medical instruments used for animals, meters and 
gauges, daily necessaries and miscellaneous goods 

3. Sale, purchase, import and export of natural products 

4. Lease and maintenance of medical instruments 

5. Manufacture, sale, import, export, lease and maintenance of medical 
machines and equipment, industrial machines and equipment and 
household equipment 

6. Scientific inspections related to medical treatment 

7. Manufacture, sale, import and export of liquors, alcoholic beverages and 

other beverages 

8. Breeding, sale, import and export of laboratory animals 

9. Sale, purchase, lease, and management of real estate and agency business 

thereof 

10. Warehouse business, road transport business and freight transport business 



. -1 \ l A 



1/1 s 



Astellas Pharma Inc. 

Company number 0 1 99-0 1 -034966 

3-1 1 Nihonbashi-Honcho 2-chome, Chuo-ku, Tokyo 



Number of shares of one 
unit 



Total number of shares 
authorized to be issued 



Total number of shares 
issued giving type of 
stock and number of 
shares of each type 



Amount of capital 



11. Hotel business, and management and control of health and physical 
education facilities and equipment 

12. Casualty insurance agency business 

13. Publishing business 

14. Sale, lease and maintenance of computer 

15. Development, sale and lease of computer software 

16. Information processing and information service business using computer 

17. Management consulting business 

1 8 All businesses incidental to or related to one of the preceding Items 

Changed April 1 , 2005, and registered April 1 , 2005 

1 .000 shares 



1 00 shares 



800 million shares 



2 billion shares 



Total number of issued shares 
161 152.522 shares 



Total number of issued shares 
161.203.052 shares 



Total number of issued shares 
161.203.604 shares 



Total number of issued shares 
161, 214.262 shares 



Total number of issued shares 
161 ,216.470 shares 



Total number of issued shares 
161.221.523 shares 



Total number of issued shares 
161.549.971 shares 



Total number of issued shares 
161, 954.215 shares 



Total number of issued shares 
571,428,003 shares 



¥99.694.563.841 



Changed April 1,2002 



Registered April 2, 2002 



Registered April 1, 2005 



Changed April 30, 2001 



Registered May 9, 2001 



Changed February 28, 2002 



Registered March 1 1 , 2002 



Changed April 30, 2002 



Registered May 10, 2002 



Changed May 3 1 , 2002 



Registered June 12, 2002 



Changed December 30, 2002 



Registered January 14, 2003 



Changed April 30, 2004 



Registered May 13, 2004 
Changed October 3 1 , 2004 



Re gistered November 10, 2004 
Changed January 3 1 , 2005 



Registered February 8, 2005 

Registered April 1, 2005 
Changed April 30, 2001 



¥99744.563.841 1 


Changed February 28, 2002 


1 Registered March 1 1 , 2002 


¥99,745.563.513 


Changed April 30, 2002 




Registered May 10, 2002 


¥99,756.563.185 I 


Changed May 31, 2002 




Registered June 12, 2002 


¥99.760.561.873 


Changed December 30, 2002 




Registered January 14, 2003 


¥99,765.561.873 


Changed April 30, 2004 


Registered May 13, 2004 


¥100.090.561.873 


Changed October 3 1 , 2004 




Registered November 10, 2004 


¥100,490,561,873 


Changed January 31, 2005 


Registered February 8, 2005 
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Company number 0199-01-034966 

3-11 Nihonbashi-Honcho 2-chome, Chuo-ku, Tokyo 



Name, address, and place 
of business of transfer 
agent 



Matters relating to 
officers 



33^ , Shiba 3-chome, Minato-ku, Tokyo 

The Chuo Mitsui Trust and Banking Company, Limited 

33-1, Shiba 3-chome, Minato-ku, Tokyo . , 

Head Office, The Chuo Mitsui Trust and Banking Company, Limited 

Changed December 4, 2000, and registered December 8, 2000 



Director Masa ynshi Qnoda 



Reap pointed June 28, 2001 



Director Tnichi Takenaka 
Director Tnichi Takenaka 



Registered July 10, 2001 



Retired June 27, 2003 



Registered July 11,2003 



Reappointed June 28, 2001 



Registered July 10, 2001 



Reappointed June 27, 2003 



Registered July 11, 2003 



Director Kaoru Kimura 



Resigned March 31, 2005 



Registered April 1, 2005 



Reappointed June 28, 2001 



Director Munetoshi Kakitani 



Registered July 10, 2001 



Retired June 27, 2003 



Registered July 11,2003 



Reappointed June 28, 2001 



Registered July 10, 2001 



Director Nohnj i Takavama 
Director Nnhuj i Takavama 



Retired June 27, 2003 



Registered July 1 1 , 2003 



Reappointed June 28, 2001 



Registered July 10> 2001 




Reappointed June 27, 2003 



Registered July 11,2003 



Resigned March 31, 2005 



Registered April 1,2005 



Reappointed June 29, 2000 



Registered July 12, 2000 



Retired June 27, 2002 



Registered July 10, 2002 



Reappointed June 29, 2000 
Registered July 12, 2000 
Reappointed June 27, 2002 
Registered July 10, 2002 



Retired June 24, 2004 



Registered July 7, 2004 



Reappointed June 29, 2000 



Registered July 12, 2000 



Retired June 27, 2002 
Registered July 10, 2002 ~ 
Reappointed June 29, 2000 
Registered July 12, 2000 



Retired June 27, 2002 



Registered July 10, 2002 



Reappointed June 29, 2000 



Registered July 12,2000 



Retired June 27, 2002 



Registered July 10, 2002 



I t'. 1 



VIS 



Astellas Pharmalnc. 



Director Tn^hinari Tamura 
Director Tnshinari Tamura 
Director Toqhinari Tamura 



Director K lir " h 'de Ichikawa 
Director K"™*"^ Ichikawa 
Director K""^e Ichikawa 



Director g^p*^" Takahashi 
Director g^p****" Takahashi 



Director Kawiyoshi Hatanaka 
Director Kay-n yoshi H atanaka 



Director Yasuo Ishii 
Director Yasuo lshii 



Director ToshigJSaba 
Director Tnshio Saba 



Director lsao_Kishi 
Director Isao Kishi 



Director Mimaki Hiraiwa 
Director Himaki Hiraiwa 



Reappointed June 29, 2000 



Registered July 12,2000 
Reappointed June 27, 2002 



Registered July 10, 2002 
Reappointed June 24, 2004 



Registered July 7 ,2004 



Resigned March 31, 2005 



Registered April 1, 2005 



Reappointed June 29, 2000 



Registered July 12, 2000 
Reappointed June 27, 2002 



Registered July 10, 2002 



Reappointed June 24, 2004 



Registered July 7, 2004 



Resigned March 31, 2005 
Registered April 1, 2005 



Reappointed June 28, 2001 



Registered July 10, 2001 
Reappointed June 27, 2003 



Registered July 11,2003 
Resigned June 24,2004" 



Registered July 7, 2004 



Appointed June 29, 2000 



Registered July 12, 2000 
R eappointed June 27, 2002 
Registered July 10, 2002 ~~ 
Retired June 24, 2004 



Registered July 7, 2004 



Appointed June 29, 2000 



Registered July 12,2000 



Reappointed June 27, 2002 



Registered July 10,2002 
Retired June 24, 2004 



Registered July 7, 2004 



Appointed June 28, 2001 



Registered July 10, 2001 
Rea ppointed June 27, 2003 
Registered July 11, 2003 



Resigned June 24, 2004 



Registered July 7, 2004 
A ppointed June 28, 2001 



Registered July 10, 2001 



Rea ppointed June 27, 2003 
Registered July 1 1 , 2003 



R esigned June 24, 2004 



Registered July 7, 2004 



Ap pointed June 28,2001 
Registered July 10, 2001 



Reappointe d June 27, 2003 



Registered July 11, 2003 



her Tsii 605098 



♦Deleted matters are underlined. 



4/15 



Astellas Pharma Inc. 

Company number 0199-01-03-4966 

3 1 1 , Nihonbashi-Honcho 2-chome, Chuo-ku, Tokyo 



Director IsaoJYanagisawa 



Director lsaoYanagisawa 



Director l^n Yanagisawa 



Director Shin ji Usuda 



Director Iknya Sugisaki 



Director Uajime Nakaiima 



Director Iwaki Mivazaki 



Director Knnji Yoshinaga 



Director TaHao Hasegawa 



Director Maknto Matsuo 
(is an outside director) 



Director Hatsuo Aoki 



Resigned June 24; 2004 



Registered July 7, 2004 



Appointed June 28, 2001 



Registered July 10, 2001 



Reappointed June 27, 2003 



Registered July 11,2003 



Family name of lsao 
Yanagisawa 



Modified March 19, 2004 



Resigned June 24, 2004 



Registered July 7, 2004 



Appointed June 27, 2002 



Registered July 10, 2002 



Retired June 24, 2004 



Registered July 7, 2004 



Appointed June 27, 2002 



Registered July 10, 2002 



Retired June 24, 2004 



Registered July 7, 2004 



Appointed June 27, 2002 
Registered July 10, 2002" 
Retired June 24, 2004 



Registered July 7, 2004 



Appointed June 27, 2003 



Registered July 11,2003 



Resigned June 24, 2004 
Registered July 7, 2004 



Appointed June 27, 2003 



Registered July 11,2003 



Resigned June 24, 2004 



Registered July 7, 2004 



Appointed June 27, 2003 
Registered July 11,2003 



Registered July 7, 2004 
Appointed June 24, 2004 
Registered July 7, 2004 



Resigned March 31, 2005 
Registered April 1, 2005 



Appointed April 1 , 2005 



Resigned June 24, 2004 



Director Toichi Takenaka 


Appointed April 1,2005 
Registered April 1 , 2005 


Director Toshinari Tamura 


Appointed April 1 , 2005 
Registered April 1, 2005 


Director Masafumi Nogimon 


Appointed April 1 , 2005 
Registered April 1 , 2005 


Director Kunihide lchikawa 


Appointed April 1 s 2005 
Registered April 1 , 2005 


"Director Koichi Sejima 


Appointed April 1 , 2005 
Registered April 1,2005 



Astellas Pharma Inc. 

Company number 0199-01-034966 

3-1 1 Nihonbashi-Honcho 2-chome, Chuo-ku, Tokyo 



Director Akiro Kojima 
(is an outside director) 



T 



Director Makoto Matsuo 
(is an outside director) 



Appointed April 1, 2005 



Registered April 1,2005 



Representative Director Masavoshi Onoda 
93 1 -35. Nonoshita 3-chome, 
Na&areyama-shi. Chiba 



Representative Director Toichi Takenaka 
505-56. Ma tsu gaoka 4-chome, 
Nagareyama-chi. Chiba 

Representative Director Toichi Takenaka 
34-1-1405, Shiba 3-ch ome. Minato-ku, 
Tokyo 

Representative Director Toichi Takenaka 
34-1-1405. Shiba 3-ch ome. Minato-ku. 
Tokyo 



Appointed April 1, 2005 



Registered April 1 , 2005 



Reappointed June 28, 2001 



Registered July 10, 2001 



Resigned June 27, 2002 



Registered July 10, 2002 



Reappointed June 28, 2001 



Registered July 10, 2001 



Changed address March 10, 
2003 



Registered March 17, 2003 



Reappointed June 27, 2003 



Representative Director Hidehiko Ueda 
3-2-1202. Nihonbashi Hamacho 2-chome. 
Chuo-ku. Tokyo 



Registered July 11, 2003 
Retired March 31, 2005 



Registered April 1,2005 



Representative Director Toshinari Tamura 
21-10. Midoricho 1-cb otne, Hasuda-shi. 
Saitama 



Appointed June 27, 2003 



Registered July 1 1 , 2003 



Retired June 24, 2004 



Registered July 7, 2004 



Appointed October 1 , 2004 



Registered October 1 , 2004 



Retired March 31, 2005 
Registered April 1, 2005 



Representative Director Hatsuo Aoki 
13-3, Hata 4-chome, lkeda-shi, Osaka 



Appointed April 1, 2005 
Registered April 1, 2005 



Representative Director Toichi Takenaka 
34-1-1405, Shiba 3-chome, Minato-ku, 
Tokyo 



Appointed April 1,2005 
Registered April 1,2005 



Representative Director Toshinari Tamura Appointed April 1 , 2005 

21-10, Midoricho 1 -chome, Hasuda-shi, — — 

Saitama | Registered April 1, 2005 



Representative Director Masafumi Nogimori I Appointed April 1,2005 

65-2, Makamicho 6-chome, Takatsuki-shi, I— 

Osaka 



Registered April 1 , 2005 



Auditor Hirovuki Himaki 



Auditor Norio Sasaki 
Auditor Norio Sasaki 



Appointed June 29, 2000 

Registered July 12, 2000 
Retired Ju ne 27, 2003 
Registered J uly 1 1 , 2003 

App ointed June 29, 2000 

iRegistered July 12, 2000 
Reappointed June 27, 2 003 



* r\^lo.t~rl r»-»ott#>rc sirp underlined. 
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3-1 1, Nihonbashi-Honcho 2-chome, Chuo-ku, Tokyo 



Branch office 



Auditor Shimii Tachikawa 



Registered July 11,2003 



Retired March 31, 2005 
Registered April 1, 2005 



Auditor Toyomichi Ohtani 
Auditor Tn vornichi Ohtani 



Appointed June 29, 2000 
Registered July 12, 2000 



Retired June 27, 2003 



Registered July 1 1 , 2003 



Appointed June 28, 2001 



Registered July 10, 2001 



Reappointed June 24, 2004 



Registered July 7, 2004 



Auditor Hideo Yamada 
Auditor Hideo Yamada 



Resigned March 31, 2005 



Registered April 1 , 2005 



Appointed June 28, 2001 



Registered July 10, 2001 



Reappointed June 24, 2004 



Registered July 7, 2004 



Auditor Kenichirou Saitou 



Auditor Makoto Matsuo 



Appointed June 27, 2003 



Registered July 1 1 , 2003 



Appointed June 27, 2003 



Auditor Masaya Ishii 



Auditor Kanji Kobayashi 



Registered July 11, 2003 
Resigned June 24, 2004 



Registered July 7, 2004 



Appointed April 1, 2005 



Registered April 1 , 2005 



Appointed April 1 , 2005 



Registered April 1 , 2005 



4- 7. Nihonhashi-Honc ho 2-chome, Chuo-ku, 
Tokyo 

5- 7. Nihonbashi-Honch n 2-chome, Chuo-ku a 
Tokyo 

5-9, Nihonbashi-Honcho 1-chome, Chuo-ku, 
Tokyo 



Moved September 28, 2002 



Registered October 4, 2002 



Moved January 24, 2005 



Registered February 1 , 2005 



7-12. Kitahama 3-choir *. rhuo-ku. Osaka 



6-5, Kawaramachi 3-chome, Chuo-ku, 
Osaka 



Moved May 19, 2003 



Registered May 21,2003 



9-1, Oodori-nishi 5-chome, Chuo-ku, 
Sapporo, Hokkaido 



10-21. Sakae 1-chome. >Jaka-ku. Na&ova 

1-36, Marunouchi 2-chome s Naka-ku, 
Nagoya 



Moved April 1,2005 



Registered April 1 , 2005 



* i 
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2-25, Oomachi 2-chome, Aoba-ku, Sendai, 
Miyagi 



o 

Haka ^p^i-hi gashi 1-cho me,. 
HaVata-kn, Fukuoka 

2-1, Shimokawabata, Hakata-ku, Fukuoka 



Moved April 1 , 2005 



Registered April 1 , 2005 



s-fi, Nihonba^ i-^^ncho 2-rhome, Chuo-ku 
Tokyo 



<wQ, Nihonba^ i-^^^bo 1-chome, Chuo-ku, 
Tokyo 

24-8, Higashiueno 5-chome, Taito-ku, Tokyo 



Moved January 31, 2005 



Registered February 1, 2005 



Moved April 1,2005 



Registered April 1, 2005 



8 

a.r, Kntobuk ^h" 1-chome Takamatsu-shi v 
Ka gawa 

2- 1 , Sunport, Takamatsu-shi, Kagawa 



Moved March 22, 2004 



Registered March 22, 2004 



7-9, Otemac ^i Vchome. Naka-ku^ 
Hiroshima 

11-10, Otemachi 2-chome, Naka-ku, 
Hiroshima 



Moved April 1 , 2005 



Registered April 1 , 2005 



10 



7R7 n Maniinp Hnnplu 3-duan, Taibei 



Abolished October 3 1 , 2004 



| Registered November 1 , 2004 



11 

Qhtamaf hi 6-cho ™*, Naka-ku, 
Yokohama 

2-1, Minatomirai 2-chome, Nishi-ku, 
Yokohama 



Moved February 25 2003 



Registered March 4, 2003 



12 

5 1 3, Akinono-cho, Nijo-sagaru, 
Karasuma-dori, Nakagyo-ku, Kyoto 



13 



s-fi, NihonbasN -""™*™ 2-chome, Chuo-ku ; 



Tokyo 



I WIN. T ^ I 

s-0, isJihonbashi-Honcho l -rhnmc, Chuo-ku, M oved January 31, 2005 



Tokyo 



7-5, Sakuragicho 1-chome, Omiya-ku, 
Saitama 



Registered February 1 , 2005 



Moved April 1, 2005 
Registered April 1 , 2005 
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Astellas Pharma Inc. 

Company number 0199-01-034966 . 

T\ 1, Nihonbashi-Honcho 2-chome, Chuo-ku, Tokyo 



Equity warrant 



I 5 , . 

2-25, Oomachi 2-chome, Aoba-ku, Sendai, 

Miyagi ' _ 



16 



24-8, Higashiueno 5-chome, Taito-ku, Tokyo 



Established April 1 , 2005 



Registered April 1 , 2005 



Established April 1, 2005 



17 



Registered April 1 , 2005 



6, Nakase 2-chome, Mihama-ku, Chiba 



18 « 
5-9, Nihonbashi-Honcho 1-chome, Chuo-ku, 

Tokyo - _ 

19 

1-36, Marunouchi 2-chome, Naka-ku, 
Nagoya . 



Establishe d April 1,2005 
Registered April 1, 2005 



Established April 1,2005 



Registered April 1 , 2005 



Established April 1, 2005 



20 , . 

5-2, Hon-machi 1 -chome, Kanazawa-sni, 

lshikawa 



Registered April 1 , 2005 



Established April 1 , 2005 



21 

6-5, Kawaramachi 3-chome, Chuo-ku, 
Osaka 



Registered April 1 , 2005 



Established April 1, 2005 



22 



Registered April 1 , 2005 



1-7, lsobedori 3-chome, Chuo-ku, Kobe 



23 



1-3, Shimo-ishii 1-chome, Okayama 



Established April 1 , 2005 



Registered April 1 , 2005 



Established April 1 , 2005 



24 



2-1, Shimokawabata, Hakata-ku, Fukuoka 



Registered April 1 , 2005 



Established April 1 , 2005 



Registered April 1 , 2005 



First equity warrant 
Number of equity warrants: 

1,410 . t 

Type and number of shares for equity warrants 
Common shares of the Company: 141,000 shares 

ThT number of shares of stock for one equ.ty warrant (hereinafter 
Lf rredTo Is the "number of granted shares") shall be 1 00 share, 
in the event of a stock split or reverse stock split involving the common 
hares of stock of the Company, the number of granted shares shal be 
adjusted based on the following formula. Any fract.onal number of 
shares less than one share that will arise as a result of the adjustment 

Sumbtr^ltd shares after adjustment = number of granted shares 
before adjustment x ratio of stock split or reverse stock split 
When there is an unavoidable reason requmng the adjustment of the 
number of granted shares such as capital decrease, merger or company 
spin-off of the Company, the number of granted shares shall be 
reasonably adjusted in consideration of the cond.t.ons of cap.tal 
decrease, merger or company spin-off, etc. 
Issue price of one equity warrant 

Amount of money to be paid at the time of the exercise of each equity 

Thramount of money to be paid at the time of the exercise of each 
_ ^ warrant shall be th - «™"nt nhn.ined bv mult.ply.n g the nu mber 



1 . .1: I 



Q/1 S 



Astellas Pharma Inc. 

Company number 0199-01-034966 

3-1 1 Nihonbashi-Honcho 2-chome, Chuo-ku, Tokyo 



of granted shares by the amount of money to be paid for one share to be 
issued or transferred through the exercise of each equity warrant 
(hereinafter referred to as the "exercise price"). . 
The exercise price shall be the average of the closing prices (hereinafter 
referred to as the "closing price") of ordinary transactions of the 
Company's common shares at the Tokyo Stock Exchange ^r the days 
(excluding days when no transactions were carried out) of the month 
preceding the month that includes the date of issue of equity warrants 
(hereinafter referred to as the "issuing date"). Any fractional number of 
ess than one yen shall be rounded up to one yen. However if the 
exercise price is lower than the closing price on the issuing date (if there 
was no closing price on the issuing date, it shall be the closing price on 
the immediately preceding date), the said closing price shall become the 

exercise price. - ■ 

When the Company issues new common shares or disposes of treasury 
stock at a price lower than market price (with the exception of the 
exercise of equity warrants and the conversion of convertible bonds 
based on the Commercial Code before the enforcement of the Law for 
Partial Amendment of the Commercial Code, etc (No. 128 law of 
2001)) the exercise price shall be adjusted based on the following 
formula. Any fractional number of less than one yen arising from the 
adjustment shall be rounded up to one yen. 

Exercise price after adjustment = exercise price before adjustment x 
(number of already issued shares + number of newly issued shares x 
amount of payment per share / market price) / (number of already issued 
shares + number of newly issued shares) 

The "number of already issued shares" used for the above formula shall 
be the number of shares obtained by deducting the number of treasury 
stock held by the Company from the number of outstanding shares of 
the Company When treasury stock is disposed of, the "number of newly 
issued shares" shall be read as the "number of disposed treasury shares. 
In the event of a stock split or reverse stock split of the common shares 
of the Company on or after the issuing date, the exerc.se price shall be 
adjusted proportionately based on the ratio of the stock split or reverse 
stock split. Any fractional number of less than one yen arising from the 
adjustment shall be rounded up to one yen. 

When there is an unavoidable reason requiring the adjustment of the 
exercise price such as capital decrease, merger or company spin-off of 
the Company on and after the issuing date, the exercise pnce shall be 
reasonably adjusted in consideration of the conditions of cap.tal 
decrease, merger or company spin-off, etc. 
Period for the exercise of equity warrants: 
From July 1,2005 to June 27, 2013 

Conditions for the exercise of equity warrants (excluding the amount of 
payment and period for exercise): 
The partial exercise of each equity warrant shall not be allowed. 
Reasons for the Company's cancellation of equ.ty warrants and 
conditions for cancellation: 
(i) When a proposal for the approval of a merger agreement under 
which the Company will not be the surviving company is approved 
at the general shareholders meeting of the Company, or a proposal 
for the approval of a stock exchange agreement or stock transfer 
based on which the Company will become a wholly-owned 
subsidiary is approved at the general shareholders meet.ng of the 
Company, the Company may cancel the equity warrants without 



derlined. 
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(ii)T 0 h n e S, Co r mpany may cancel without consideration equity warrants 
acquired and held by the Company which were not yet exercised 



Registered 3uly 11, 2003 



Second equity warrant 
Number of equity warrants: 

1,470 . 
Tvoe and number of shares for equity warrants 
Common shares of the Company: 147,000 shares ' .■ . ft 

ST number of shares of stock for one equity warrant (hereinafter 
referred to as the "number of granted shares") shall be 1 00 shares. 
In the event of a stock split or reverse stock split involving the common 
shares of stock of the Company, the number of granted shares shall be 
adjusted based on the following formula. Any fractional number of 
shares less than one share that will arise as a result of the adjustment 

tltr^gtntd shares after adjustment - number of granted shares 
before adjustment x ratio of stock split or reverse stock split 
When there is an unavoidable reason requiring the adjustment of the 
number of granted shares such as capital decrease, merger or company 
spin-off of the Company, the number of granted shares shall be 
reasonably adjusted in consideration of the conditions of capital 
decrease, merger or company spin-off, etc. 
Issue price of one equity warrant 

Amount of money to be paid at the time of the exercise of each equity 

TnTamount of money to be paid at the time of the exercise of each 
equity warrant shall be the amount obtained by multiplying the number 
of granted shares by the amount of money to be paid for one share to be 
issued or transferred through the exercise of each equity warrant 
(hereinafter referred to as the "exercise price"). 

The exercise price shall be the average of the closing prices (hereinafter 
referred to as the "closing price") of ordinary transactions of the 
Company's common shares at the Tokyo Stock Exchange for the days 
(exduding days when no transactions were carried out) of the month 
preceding the month that includes the date of issue of equity wan-ants 
(hereinafter referred to as the "issuing date"). Any fractional number of 
ess than one yen shall be rounded up to one yen. However if the 
exercise price is lower than the closing price on the issuing date (if there 
was no closing price on the issuing date, it shall be the closing price on 
r immediately preceding date), the said closing price shall become the 

• * 

XTthe'company issues new common shares or disposes of common 
treasury stock at a price lower than the market price on or after the 
is" ng^date (with the exception of the exercise of equity warrants the 
conversion of convertible bonds based on the Commercial Code before 
^ enforcement of the Law for Partial Amendment of the Commercial 
Code etc (No 1 28 law of 2001) and the transfer of treasury stock based 
on tlK provision of Article 221-2 (request for sale of shares that are less 
Zl the number of shares in one stock trade unit) of the Commercial 
Code) the exercise price shall be adjusted based on the following 
formula. Any fractional number of less than one yen arising from the 
adjustment shall be rounded up to one yen. 



♦Deleted matters are underlined. 
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Exercise price after adjustment = exercise price before adjustment x 
(number of already issued shares + number of newly issued shares x 
amount of payment per share / market price) / (number of already issued 
shares + number of newly issued shares) 

The "number of already issued shares" used for the above formula shall 
be the number of shares obtained by deducting the number of treasury 
stock held by the Company from the number of outstanding shares of 
the Company When treasury stock is disposed of, the "number of newly . 
issued shares" shall be read as the "number of disposed treasury shares. 
In the event of a stock split or reverse stock split of the common shares 
of the Company on or after the issuing date, the exercise price shall be 
adjusted proportionately based on the ratio of the stock split or reverse 
stock split. Any fractional number of less than one yen arising from the 
adjustment shall be rounded up to one yen. r tho 

When there is an unavoidable reason requiring the adjustment of the 
exercise price such as capital decrease, merger or company spin-off of 
the Company on and after the issuing date, the exercise price shall be 
reasonably adjusted in consideration of the conditions of capital 
decrease, merger or company spin-off, etc. 
Period for the exercise of equity warrants: 
From July 1,2006 to June 24, 2014 . <• 

Conditions for the exercise of equity warrants (excluding the amount of 
payment and period for exercise): _ 
The partial exercise of each equity warrant shall not be allowed. 
Reasons for the Company's cancellation of equity warrants and 

conditions for cancellation: 

(i) When a proposal for the approval of a merger agreement under 
which the Company will not be the surviving company is approved 
at the general shareholders meeting of the Company, or a proposal 
for the approval of a stock exchange agreement or stock transfer 
based on which the Company will become a wholly-owned 
subsidiary is approved at the general shareholders meeting of the 
Company, the Company may cancel the equity warrants without 

consideration. . . 

(ii) The Company may cancel without consideration equity warrants 
acquired and held by the Company which were not yet exercised. 

Registered July 7, 2004 



Third unsecured convertible corporate bond 
Total amount of convertible bonds 
¥14 921.000.000 



¥14, 915.000.000 
¥14 , 913.000.000 
¥14 911.000.000 



Changed April 30, 2001, and registered May 9, 2001 
Changed April 30, 2002, and registered May 10, 2002 
Changed May 31, 2002, and registered June 12, 2002 
¥14,903,000,000 ^ December Mi 2002j and registered January 14, 2003 

renditi ons for conversion: , . 

™r i^ue nrice p ^^7r -f ^ "convers e o n ce' ) .ss ued 

ll.ch ronversi^ Prided as shown in (1) beio^and the number 

■T TZ m he ^ 'hmnPh conversion shall be as shown below 
uLrr convert -H-n nnihe rennested for part of the face value of 
these bond* and interest. 




9-01-034966 

Honcho 2-chome, Chuo-ku, Tokyo 



N,,mher of sh ares = total o f the face values of these bonds presented by 
ear.h bond holder fnr the rea> ">*t of a conversion / conversion price 

I n this event , if anv fractional number of shares less than one share is 
c reated, the ammmt of the fa r " value of bonds equivalent to the fractional 
nnmher of shar»« -=hall he rede r ™d at a rate of 100 yen for the face value 
of 1 00 yen. 

(11 Conversion price: 4 .413 yen 

(•^ Adjustment of the conversion p rice _ 
if the compan y new shares at a paid amount which is lower than 

market price the issue of these bonds, the conversion price shall be 
ad justed based on the fo llowing formula. 

Conversion p»™ after adjustment = conve rsi o n price before adjustment x 
fmim»~- "fa'rparl y issued s hares + number of newly issued shares x amount 
nf payment per share / mark e t prir.eA / (number of already issued shares + 
number of newlv issu ed shares') 

The conversion price shall al «Q he adjusted in the event of a stock dividend, 
free issue an^ *.ock split o r reverse stock split. When, in the event of the 
i ssue of registered par v*""* com m on shares of the company through 
conversion, the conversion price after adjustment is lower than the par value 
of the registered nar yah'" common s hares of the company, the par value 
shall become the conv ersion price. 
netails of shares to he issu ed through conversion: 
Re pistered p»r value co m mon shares of the company (par value per 

share: 50 venl . 
However, if the company decides tha t sh a res to be issued through the 
conversion "f these bonds should be r epistered non-nar-value common 
shares, the shares shall he registered non - par-v alue common shares of 

the company. 
Period for the request o f conversion: 
From Septemher 1 , 1987 tn December 30. 2002 

Amount of each co nvertible bond: 

One million yen 

Amount of payment fo r each convertible bond- 
Full amount 

These bonds mav be co nverted into shares. 

"Expiration of the period for the request of conversion on December 30, 

2002 Registered January 14, 2003 

Yen-denominated convertible bond to mature in 2014 
Total amount of convertible bonds: 
an 8 , 880.000.000 

¥1 8.680.000.000 _, . . ir . no 
Changed May 31,1 999, and registered June 14,1 999 

¥17 690.000.000 . ■ • 1QQO 

— Changed June 30, 1999, and registered July 12, 1999 

¥11 7^0.000.000 changed July 31> 1999, and registered August 10, 1999 

¥10 S40.000.000 . jo 1QOQ 

Changed August 31, 1999, and registered September 13, 1999 

¥9 650.000.000 . 10QQ 

Changed October 31,1 999, and registered November 12, 1 999 

¥9 440.000.000 . ... 1QOQ 

Changed November 30, 1999, and registered December 13, 1999 

¥9, 720.000.000 , j i ,„ -moo 

Changed December 3 1 , 1999, and registered January 14, 2000 



Astellas Pharma Inc. 

Company number 0 1 99-0 1 -034966 

3-1 1 , Nihonbashi-Honcho 2-chome, Chuo-ku, Tokyo 



¥0, 180.000.000 
¥S 190.000.000 
¥8, 150.000.000 
¥8, 140.000.000 
¥7 ;s 1 0.000.000 



Changed January 31, 2000, and registered February 14, 2000 
Changed February 29, 2000, and registered March 14, 2000 
Changed April 30, 2000, and registered May 12, 2000 
Changed May 3 1 , 2000, and registered June 1 3 , 2000 
Changed July 31, 2000, and registered August 8, 2000 



¥7l290l00 ° ,0Q C hanged August 3 1 , 2000, and registered September 1 1 , 2000 
^^^^Sanged November 30, 2000, and registered December 8, 2000 
¥6,610,000,000 ^^ December 31> 2 ooo, and registered January 12, 2001 1 

itf, ,600.000.000 , . . _ , q onm 
. Changed January 31, 2001, and registered February 8, 2001 

¥6 500,000,000 ^ ^ ^ registered March ^ 2002 

¥6,480,000,000 ^ 3 ^ ^ ^ registered June l2> 2002 

¥6 470,000,000 ^ ^ ^ ^ registered May , 3> 2004 

¥ 5 «20,000,000^ d Gctober 31 2004) and registered November 10, 2004 
¥5,020,000,000 ^ ^ ^ ^ ^ February 8> 200S 



Conditions for conversion: , 
These bonds may be converted into par value common shares of the 
Company at a rate of one par value common share of the Company for 
the following conversion price, based on the face amount of these 

However, any fractional number of shares less than one share created at 
the time of conversion shall be discarded, and no adjustment using cash 

shall be made. . _ 
a. The initial conversion price shall be 1,979 yen per share, 
b Revision of the conversion price 
' When an amount obtained by multiplying the average closing price 
for 30 consecutive business days starting from 45 consecutive 
business days in which there is a closing price <>f ordinary 
transactions of the Company's par value common shares on the 
Tokyo Stock Exchange before March 31, 1998, March 31 2004 and 
March 3 1 2009, respectively, (hereinafter respectively referred to as 
the "determination date") by 1.025 (any fraction of less than one yen 
shall be rounded up to one yen) is lower by one yen or more than the 
conversion price effective on each determination date, on and after 
April 22 1998, April 22, 2004, and April 22, 2009 (hereinafter 
respectively referred to as the "effective date"), respectively the 
conversion price shall be changed to each amount calculated as 
above (subject, however, to the adjustment set out in c. below, wh.ch 
took effect between the determination date and a date prior to the 
effective date). However, as a result of the adjustment, the 
conversion price shall not be lowered to less than 50% of the m.t.a 
conversion price (however, if adjusted as set out in c. below, it shall 
be the amount after adjustment). If the adjusted conversion price is 
less than 50% of the initial conversion price, the conversion price 
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Astellas Pharma Inc. 

Company number 0199-01-034966 

3-1 1, Nihonbashi-Honcho 2-chome, Chuo-ku, Tokyo 



Company spin-off 



Merger 



Matters concerning the 
registered record 



shall be the amount obtained by rounding up less than one yen of an 
amount equivalent to 50% of the conversion price to one yen. 
c Adjustment of conversion price 

Where the Company issues new common shares at an amount tor 
payment that is lower than the market price of the common shares of 
the Company after the issue of these bonds, the conversion price 
shall be adjusted based on the following formula: 

Conversion price after adjustment = conversion price before adjustment 
x (number of already issued shares + number of newly issued shares X 
amount of payment per share / market price) / (number of already issued 
shares + number of newly issued shares) 

The conversion price shall be adjusted appropriately in the event of a 
stock split, reverse stock split, issue of convertible bonds or bonds with 
warrants at the initial conversion price, a warrant exercise price that is 
lower than the market price of the common shares of the Company, or in 
other certain cases; provided, however, that the conversion price shall 
not be lower than the par value of the common shares of the Company. 
Details of shares to be issued through conversion: 
Par value common shares of the Company (current par value per share: 

50 yen) 

Period for request of conversion: 
From May 9, 1994 to close of business on March 24, 2014 (based on the 
time of a place where conversion is requested) 

Amount of each convertible bond: 

10 million yen 
Amount of payment for each convertible bond: 

Full amount 
These bonds may be converted into shares. 



Spinning-off into Zepharma Inc. at 7-1, Nihonbashi-Honcho 2-chome, 

nhno-ku lokvo on October 1 , 2004 

J Registered October 1, 2004 



Merged Fujisawa Pharmaceutical Co., Ltd at 4-7, Doshomachi 3 -chome, 
Chuo-ku Osaka Registered April 1 , 2005 



Based on the provision of Paragraph 3 of the supplementary regulation of 

the 1989 Ministerial Ordinance No. 15 of the Ministry of Justice 

tne Transfered May 20, 1 999 



This is to certify that the above are all the matters that are recorded on the register that are not sealed. 



April 7, 2005 
Tokyo Legal Affairs Bureau 
Registrar Motoyuki Ohba 
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